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Express Mail No. EM218064126US 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patentee: Charles G. COCHRANE, et al 

Patent No.: 5,260,273 

Issued: November 9, 1993 

For: PULMONARY SURFACTANT 

PROTEIN AND RELATED 
POLYPEPTIDE 



COVER LETTER FOR INITIAL APPLICATION FOR INTERIM 
EXTENSION OF PATENT TERM UNDER 35 U.S.C. §156(d)(5) 

Mail Stop: Hatch-Waxman PTE 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

Discovery Laboratories, Inc. (hereinafter "Discovery Labs"), submits herewith an application for a 
first interim extension of the term of U.S. Patent No. 5,260,273 (the "'273 patent") under 35 U.S.C. 
§ 156(d)(5). Pursuant to Discovery Labs* duty under 37 CFR §1 .740(a)(13) to disclose to the Director of the 
U.S. Patent and Trademark Office and to the Secretary of Health and Human Services any information 
which is material to the determination of entitlement to the extension sought herein, Discovery Labs calls 
attention to its concurrent filing of applications for interim patent term extensions in U.S. Patent Nos. 
5,407,914 and 5,789,381. Discovery Labs believes these concurrent filings may be material to a 
determination of entitlement to the interim extension sought herein. 

Discovery Labs also calls attention to 35 U.S.C. §156, which states in part: 

(c) The term of a patent eligible for extension under subsection (a) shall be 
extended by the time equal to the regulatory review period for the approved 
product which period occurs after the date the patent is issued, except that- 

(4) in no event shall more than one patent be extenW^»^Mfecti8PBB8e 582778 67715397 
(e)(1) for the same regulatory review period for any pn^jnqfo 1454 420.88 DA 

Although 35 U.S.C. § 156(c)(4) prohibits extending the term of more than one patent under 
subsection (e)(1) for the same regulatory review period, and although U.S. Pat. Nos. 5,260,273, 5,407,914, 
and 5,789,381 claim a product subject to the same regulatory review, this application for interim patent 
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term extension is pursuant to subsection (d)(5) and not subsection (e)(1). Accordingly, Discovery Labs 
believes submitting applications for, and receiving, interim term extensions in more than one patent for the 
same regulatory review period is proper. 

In the event that it is determined Discovery Labs may not obtain interim patent term extensions in 
more than one patent under subsection (d)(5) for the same regulatory review period, Discovery Labs 
provisionally elects to pursue its application for interim patent term extension in U.S. Pat. No. 5,407,914. 
Discovery Labs reserves its right to petition or appeal any determination that it is not entitled to obtain 
interim extensions under subsection (d)(5) in more than one patent. 

The Patent Office is invited to contact the undersigned if any additional information is necessary. 



Respectfully submitted, 



DECHERT LLP 



Date: October 6, 2009 




Tel: 650.813.4800 
Fax: 650.813.4848 



DECHERT LLP 
Customer No. 37509 



By: 



George A. Senich 

Registration No. 42,140 

Attorney for Applicant, Discovery Labs 
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PROTEIN AND RELATED 
POLYPEPTIDE 



INITIAL APPLICATION FOR INTERIM EXTENSION 
OF PATENT TERM UNDER 35 U.S.C. §156(d)(5) 

Mail Stop: Hatch-Waxman PTE 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 



Discovery Laboratories, Inc. (hereinafter "Discovery Labs"), a Delaware Corporation, 
hereby requests a first interim extension of patent term of U.S. Patent No. 5,260,273 (the m 273 
patent") under 35 U.S.C. §156(d)(5) and in accordance with 37 CFR §1 .790. 

Discovery Labs represents that it has the authority to seek said first interim patent term 
extension pursuant to the authority granted to Discovery labs by an Appointment of Agent by 
Assignee to act as the sole agent of assignee Scripps Research Institute ("Scripps") to prosecute 
the application for extension and to handle all matters relating to the ? 273 patent. A copy of such 
Appointment of Agent by Assignee is included as Exhibit A. 

Discovery Labs also includes herewith, as Exhibit B, documentary evidence of 
Discovery Labs* previous corporate names and merger with ATI Acquisition Corp., a corporation 
formerly known as Acute Therapeutics, Inc. 

Scripps is the assignee of the entire interest in the '273 patent by virtue of an assignment 
from the inventors, Cochrane, et al. y recorded with the USPTO at Reel 005808/Frame 0191 on 
Nov 9, 1993. 

Discovery Labs requests that a first interim extension of patent term of one year be 
granted and submits that the instant application is complete. 
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For convenience and ease of reference, this application is structured to correspond to the 
sections of 37 CFR §1.740 as directed in 37 CFR § 1.790(b). 

§1. 740(a)(1): Complete Identification of Product 

The product presently subject to regulatory review is Surfaxin® (lucinactant). Surfaxin® 
is under review for use in the prevention of Respiratory Distress Syndrome (RDS) in premature 
infants. A complete identification of Surfaxin® is provided in Exhibit C. 

SI. 740(a)(2): Identification of Federal Statute/Provision of Law 

Surfaxin® is presently subject to regulatory review under 21 U.S.C. §355(c) [§505 of the 
Federal Food, Drug, and Cosmetic Act (FFDCA)]. 

SI. 740(a)(3): Date on Which Product Received Permission for Commercial Marketing or Use 

This section is not applicable as Surfaxin® has not yet received permission for 
commercial marketing under 21 U.S.C. §355(b)(l). See also, 37 CFR §1 .790(b) explicitly noting 
that 37 CFR §1 .740(a)(3) is not applicable to applications for interim patent term extensions. 

S1.740(a)(4): Identification of Active Ingredient 

Surfaxin® has the following active ingredients (as described in Exhibit C): 

(i) sinapultide ( M KL 4 peptide"); 

(ii) colfosceril palmitate (dipalmitoylphosphatidylcholine; "DPPC"); 

(iii) palmitoyloleoylphosphatidyl glycerol sodium salt ("POPG"); and 

(iv) palmitic acid ("PA"). 

With regard to the components sinapultide and palmitoyloleoylphosphatidyl glycerol, 
sodium salt, Applicant states that they have not been previously approved for commercial 
marketing or use under the Federal Food, Drug, and Cosmetic Act, the Public Health Service Act, 
or the Virus-Serum-Toxin Act. 

With regard to component colfosceril palmitate (DPPC), Applicant states that DPPC was 
previously approved for commercial marketing on August 2, 1 990 under the FFDCA (NDA 
#020044; Exosurf), for neonatal respiratory distress syndrome. DPPC is also used in the 
formulation of Survanta. Beractant (and not DPPC) is the active ingredient of Survanta and was 
approved for commercial marketing on July 1, 1991, under the FFDCA (NDA #020032; 
Survanta), for neonatal respiratory distress syndrome. DPPC is also used in the formulation of 
Curosurf. Poractant alfa (and not DPPC) is the active ingredient of Curosurf and was approved 
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for commercial marketing on Nov. 1 8, 1 999, under the FFDCA (NDA #020744; Curosurf), for 
neonatal respiratory distress syndrome. 

With regard to component palmitic acid (PA), Applicant states that PA is used in the 
formulation of Survanta. Beractant (and not PA) is the active ingredient of Survanta and was 
approved for commercial marketing on July 1, 1991, under the FFDCA (NDA #020032; 
Survanta), for neonatal respiratory distress syndrome. 

The previous approval of DPPC under the FFDCA, and the use of DPPC and PA in 
approved products as non-active ingredients, does not preclude a patent term extension to U.S. 
Patent No. 5,260,273 based on the product, which comprises a combination of sinapultide, DPPC, 
POPG, and PA. See, e.g. The Arnold Partnership v. Dudas, 362 F.3d 1338, 1341 (Fed. Cir. 2004) 
("To extend the term of a patent claiming a composition comprising A and B, either A or B must 
not have been previously marketed. In other words, at least one of the claimed active ingredients 
must be new to the marketplace as a drug product."). 

SI. 740(a)(5): Time Period for Submitting Application 

As noted in 37 CFR § 1.790(b), this section is not applicable to initial applications for 
interim patent term extensions. However, it is noted that this initial application for interim patent 
term extension is being timely submitted within the period specified by 37 CFR § 1.790(a) for 
such initial applications of May 17, 2009 to Nov 2, 2009, which is the period beginning six 
months and ending fifteen days before the term of the '273 patent would otherwise expire. 

SI. 740(a)(6): Identification of Patent 

The patent for which patent term extension is being sought is U.S. Pat. No. 5,260,273, 
which issued on November 9, 1993 to inventors Charles G. Cochrane and Susan D. Revak and 
which is entitled "Pulmonary Surfactant Protein and Related Polypeptide." The term of the f 273 
patent will expire, unless extended, on Nov. 17, 2009. 

S1.740(a)(7): Copy of Patent 

For the convenience of the Office, a copy of the '273 patent is included herewith as 
Exhibit D. 

SI. 740(a)(8): Copies of Disclaimers, etc. 

The fourth, eighth, and twelfth year maintenance fees have been paid, and copies of the 
maintenance fee statements (from the U.S. Patent and Trademark Office website) verifying the 
payments are included as Exhibit E. 
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A copy of the sole Certificates of Correction issued by the U.S. Patent and Trademark 
Office for the'273 patent is attached as Exhibit F. 

No reexamination certificates have issued for the '273 patent. 

Copies of the two terminal disclaimers filed in the f 273 patent are attached as Exhibit G. 

$1. 740(a)(9): Claims Covering the Product or Method of Using the Product 

The '273 patent contains two claims. Claim 1 reads on the product for which approval is 
sought, and claim 2 reads on a method of using the product for which approval is sought. 

Independent claim 1 recites: 

A synthetic pulmonary surfactant comprising a pharmaceutically 
acceptable phospholipid admixed with a linear polypeptide 
comprising at least 10 amino acid residues and no more than 
about 60 amino acid residues, said polypeptide including a 
sequence having alternating hydrophobic and hydrophilic amino 
acid residue regions represented by the formula (Z a Ub) c Zd, 
wherein: 

Z is a hydrophilic amino acid residue independently 
selected from the group consisting of R and K; 

U is a hydrophobic amino acid residue independently 
selected from the group consisting of V, I, L, C and F; 

a has an average value of about 1 to about 5; 

b has an average value of about 3 to about 20; 

c is 1 to 10; and 

d is 1 to 3; 

said polypeptide, when admixed with a pharmaceutically 
acceptable phospholipid, forming a synthetic pulmonary 
surfactant having a surfactant activity greater than the surfactant 
activity of the phospholipid alone. 

As required by 37 CFR §1.740(a)(9)(i), at least independent claim 1 reads on the product 

for which approval is being sought. That product includes a pharmaceutically acceptable 

phospholipid (DPPC and/or POPG) and a linear peptide (KL 4 peptide) composed of 21 amino 

acid residues that has alternating hydrophobic and hydrophilic amino acid residues represented by 

the formula specified in claim 1 . The specified formula reads on the KL 4 peptide when each Z is 

K; each U is L; each a is 1 such that a has an average value of 1 ; each b is 4 such that b has an 

average value of 4; c is 4; and d is 1 . Furthermore, said KL 4 peptide, when admixed with a 

pharmaceutically acceptable phospholipid (DPPC and/or POPG), forms a synthetic pulmonary 
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surfactant having a surfactant activity greater than the surfactant activity of the phospholipid 
alone. 

Independent claim 2 recites: 

A method of treating respiratory distress syndrome comprising 
administering a therapeutically effective amount of a synthetic 
pulmonary surfactant, said surfactant comprising a 
pharmaceutically acceptable phospholipid admixed with an 
effective amount of a polypeptide comprising at least 10 amino 
acid residues and no more than about 60 amino acid residues, 
said polypeptide including a sequence having alternating 
hydrophobic and hydrophilic amino acid residue regions 
represented by the formula (Z a U b ) c Z d , wherein: 

Z is a hydrophilic amino acid residue independently 
selected from the group consisting of R and K; 

U is a hydrophobic amino acid residue independently 
selected from the group consisting of V, I, L, C and F; 

a has an average value of about 1 to about 5; 

b has an average value of about 3 to about 20; 

c is 1 to 10; and 

d is 1 to 3; 

said polypeptide, when admixed with a pharmaceutically 
acceptable phospholipid, forming a synthetic pulmonary 
surfactant having a surfactant activity greater than the surfactant 
activity of the phospholipid alone. 

As required by 37 CFR §1 .740(a)(9)(i), independent claim 2 reads on a method of using 
the product for which approval is sought. Approval of the product is being sought for the 
prevention of respiratory distress syndrome in premature infants. The prophylactic therapy 
comprises administering a therapeutically effective amount of a synthetic pulmonary surfactant 
comprising a pharmaceutically acceptable phospholipid (DPPC and/or POPG) and a polypeptide 
(KL 4 peptide) composed of 21 amino acid residues including a sequence having alternating 
hydrophobic and hydrophilic amino acid residue regions represented by the formula specified in 
claim 2. The specified formula reads on the KL 4 peptide when each Z is K; each U is L; each a is 
1 such that a has an average value of 1; each b is 4 such that b has an average value of 4; c is 4; 
and d is 1 . Furthermore, said KL 4 peptide, when admixed with a pharmaceutically acceptable 
phospholipid (DPPC and/or POPG), forms a synthetic pulmonary surfactant having a surfactant 
activity greater than the surfactant activity of the phospholipid alone. 
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SL 740(a)(10(i)h Relevant Dates 

The relevant dates and information required by 35 U.S.C. § 156(g) and 37 CFR 
§1.740(a)(10)(i) are as follows: 

Investigational New Drug Application ("IND") No. 40,287 was filed with the FDA by 
July 31, 1992 and became effective on Sept 5, 1992 (37 CFR §1.740(a)(10)(i)(A)). 

New Drug Application ("NDA") No. 21-746 was submitted by April 13, 2004 and 
accepted on June 12, 2004 (37 CFR §1.740(a)(10)(i)(B)). 

The NDA is under review and has not yet been approved (37 CFR §1 .740(a)(10)(i)(C)). 
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§1. 740(a) (11): Brief Description of Significant Activities 

A brief description of the significant activities undertaken during the regulatory review 
period by Discovery Labs, including under its previous name, Acute Therapeutics, Inc ("ATI") 
and its predecessor, Scripps, with the FDA regarding Surfaxin® is presented in the chronology 
attached hereto as Exhibit H. The activities began with the date IND No. 40,287 was submitted 
to the FDA by Scripps followed by the date NDA No. 21-746 was submitted to the FDA by 
Discovery Labs and continue until the date of the present application. 

In the chronology, Scripps is shown to have performed the activities until the sponsorship 
of IND No. 40,287 was transferred to ATI on or about Dec. 4, 1 996. ATI later changed its 
company name to Discovery Laboratories, Inc. and notified the FDA of this change on or about 
June 29, 1998 (see Exhibit I). Discovery Labs filed NDA No. 21-746 which is currently under 
review by the FDA. 

The following chronologies, also attached as Exhibits H and I, provide additional details 
of the significant activities undertaken during the regulatory review period for IND No. 40,287 
and NDA No. 21-746. 



SURFAXIN® US IND #40,287 Brief Description of Significant Events 



Date 


Type of Document 


Description 


7/31/1992 


Original Submission 


Scripps Institute (Sponsor Charles G. Cochrane, MD) filed IND 
for SURFAXIN with the FDA under Section 505(i) of the Federal 
Food, Drug and Cosmetic Act and 21 CFR §312. 


8/6/1992 




The date of receipt of IND by the FDA. 


8/11/1992 


FDA Letter 


Acknowledgement of receipt of IND Application. 


8/25/1992 


Scripps Letter 


Suggested Modifications in the Clinical Protocol Pursuant to 
Discussions with Dr. Himmel at FDA. 


8/31/1992 


Scripps Letter 


Letter to Dr. Himmel from Dr. Cochrane adding information to 
provide supporting data for dosage form. 


9/1/1992 


FDA Letter 


Additional comments of safety and consent form from Dr. 
Himmel. 


9/3/1992 


Scripps Letter 


Resulting changes per Dr. Himmel's suggestions in letter dated 
9/1/92. 


9/10/1992 


Scripps Letter 


Revised Patient Consent Form for Protocol. 


9/11/1992 


FDA TELEFAX 


Fax from FDA regarding the Patient Consent Forms. 


9/25/1992 


Scripps Letter 


Revised Patient Consent Forms with revisions according to the 
requested FDA guidelines in your FAX of 9/1 1/92. 


1/8/1993 


Scripps Letter » 


Final Consent Forms from the 3 University of California 
campuses. 


3/17/1003 


Scripps Letter 


Expansion of weight range request. 


3/19/1993 


Scripps Letter 


Addendum for drug dose. 


4/19/1993 


FDA Letter 


Comments on preclinical studies re 1/8/93 amendment. 


5/19/1993 


Scripps Letter 


Reply to 4/19/93 FDA letter re: IND # 40,287. 
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Date 


Type of Document 


Description 


6/30/1993 


Protocol Amendment: 
Change in Protocol 
Information Amendment: 
Chemistry/Microbiology 
Information Amendment: 
Pharmacology/Toxicology 


Amendment to CP 1 protocol , (CP 1 to be referred to as CP 2) 
Introductory Statement, Investigator's Brochure, Protocol, CMC, 
Pharm/Tox, and Previous Human Experience. 
Minor changes to investigator's brochure. Protocol CP-2 (high 
dose). CMC changes to higher dose. 


8/4/1993 


Scripps Letter 


Minor protocol change to Amendment #001 (6/30/93) 


9/7/1993 


FDA Letter 


Comments on Amendment 6/30/93. FDA is continuing to review 
this amendment, however, they see no objectionable data to 
increasing the dose. Recommends that subjects are randomized to 
the two doses so that dose response data can be obtained. 


9/21/1993 


Protocol Amendment: New 
Investigator 


Added four (4) new investigators to CP2 Protocol. 
Attachments: relevant form FDA 1572s and CVs; Copy of ICF 
from each new sites 


10/27/1993 


Scripps Letter 


Proposed changes to Amendment 001. 


10/29/1993 


Scripps Letter 


Scripps grants R.W Johnson Pharmaceutical Research Institute 
(RWJPRI) permission to send direct communications to Scripps 
IND #40,287. 


11/2/1993 


Annual Report 


1993 Annual Report 


11/5/1993 


Scripps Letter 


Submission of pre-clinical protocol TSRI # 94-1 for FDA review. 


11/18/1993 


FDA TELEFAX 


Comments from complete medical review from 10/27/1993 
amendment 


11/18/1993 


FDA Letter 


Review of Scripps Letter dated 10/27/93. 


11/19/1993 


FDA Letter 


Comments from FDA on submission dated 1 1/5/93. 


11/19/1993 


Scripps Letter 


Letter to confirm receipt of changes to protocol for newborn rabbit 
studies. 


12/29/1993 


Scripps Letter 


Himmers request for information on high frequency ventilation in 
infants with RDS receiving surfactant. 


9/21/1994 


Annual Report 


1994 Annual Report. 


4/13/1995 


Scripps Letter 


Request End of Phase II Conference. 


5/19/1995 


Scripps Letter 


Partial transfer of sponsor responsibilities from Scripps to 
Beardsworth Consulting Group. 


5/19/1995 


General Correspondence: 
Response to FDA 
Request for Information 


Response to FDA Request for Information. Proposed agenda for 
End of Phase II conference; Letter of Authorization to cross- 
reference PRI IND 46,164; Clinical Data Summary from CP1 and 
CP2; Listing of proposed Phase 2 Clinical Sites; 
CP-3 Protocol (Draft #4, 5/17/95); Brief summary of CP4; 
Summary of CM&C changes; Summary of 
Pharmacology/toxicology. 


7/20/1995 


Scripps Letter 


Information obtained from the Orphan Drug application. 


8/23/1995 


General Correspondence: 
Pre-Meeting Package: End 
of Phase II Meeting 


Revised Clinical Protocols (KL4-IRDS-001and -002); Revised 
Table 10 of Clinical Data Summary from Phase I/II; Updated 
Toxicology Tables and Summary of Planned Multiple Dose Rat 
Study; Summary of Planned Drug Metabolism Studies; 
Summary of Planned Preclinical Pharmacology Studies; Updated 
Proposed Agenda; List of attendees for 09/1 1/1995 End of Phase II 
RDS Meeting. 


8/24/1995 


Information Amendment: 
Chemistry/Microbiology 
Information Amendment: 
Clinical 

Information Amendment: 
Pharmacology/Toxicology 


New Investigator's Brochure; Cross-reference to CM&C in 46,164. 
Pharm/Tox- overview, summary tables, summaries of pre-clinical 
studies filed to 46,164; Filing of TSRI 94-1; Updated human 
experience. 


10/10/1995 


Scripps Letter 


Summary of 9/1 1/95 End of Phase II Meeting. 
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Date 


Type of Document 


Description 


10/20/1995 


Annual Report 


1995 Annual Report. 


10/31/1996 


Annual Report 


1996 Annual Report. 


12/4/1996 


General Correspondence: 
Transfer of Sponsorship 


Transfer of Sponsorship from Scripps to Acute Therapeutics, Inc. 
(ATI). 


12/5/1996 


General Correspondence: 
Acceptance of Ownership 


Acceptance of Ownership and Responsibility by ATI. 


12/13/1996 


FDA TELEFAX 


Meeting minutes from the FDA. Meeting was held to discuss the 
proposed study design for Protocol KL4-IRDS-001 as well as 
other issues pertinent to an NDA Submission. 


12/18/1996 


FDA Letter 


Acceptance of Transfer of 40,287 to Acute Therapeutics, Inc. 


3/25/1997 


Information Amendment: 
Pharmacology/Toxicology 


Pharm/Tox: Includes 3 final reports ; Mass Balance Determination 
of 3H-KL4 Surf. In Rats Following A Single Intratracheal Dose of 
3H-KL4 Surf; Acute Intratracheal Safety of RWJ-45652-021 in 
Crl:CDBR, VAF/Plus Rats; 7 Day Intratracheal Toxicity Study of 
RWJ 45652-021. 


3/27/1997 


FDA TELEFAX 


FDAs 3/10/97 meeting minutes. 


4/17/1997 


Information Amendment: 
Chemistry/Microbiology 


Revised CMC section of IND 40,287 I: Introduction, II: Drug 
Substance, III: Other active ingredients, IV: 
Drug Product, V: Environmental Assessment. 


6/6/1997 


Information Amendment: 
Clinical 


Curriculum Vitae of new Medical Monitor for Discovery 
Laboratories, Inc. 


7/3/1997 


Information Amendment: 
Chemistry/Microbiology 


Two-month Stability Reports for SURF-0001 & SURF- 0002. 


9/30/1997 


Annual Report 


1997 Annual Safety Report. New Information Included: 
Preclinical Study Information and Manufacturing and/or 
Microbiological Changes. 


1/14/1998 


Information Amendment: 
Chemistry/Microbiology 


Amended CMC section to correct an inadvertent error in the 
container-closure system information for the finished drug 
substance. 


3/31/1998 


Information Amendment: 
Chemistry/Microbiology 


PCD Report (PCD-98-002) on the validity of the Dynamic Surface 
Tension Assay. Revised Surfaxin stability protocol. 


6/29/1998 


General Correspondence: 
Change in Company Name 


Change in company name from Acute Therapeutics Inc. to 
Discovery Laboratories Inc. 


9/8/1998 


Information Amendment: 
Clinical 


Full clinical report for protocols CP-1 and CP-2. 


10/30/1998 


Annual Report 


Annual Safety Report for the period August 1, 1997 to July 31, 
1998. 


6/4/1999 


DSCO Telefax 


Follow-up to 6/4/99 telecon regarding FDA comments on 
proposed phase 3 equivalency trial in RDS. Fax provided protocol 
concept sheet and Position Paper 


7/2/1999 


Information Amendment: 
Clinical 


Protocol concept sheet for Surfaxin/Survanta equivalency trial and 
a supporting position paper. 


8/12/1999 


General Correspondence: 
Request for End-of-Phase 2 
Meeting 


End of Phase 2 meeting agenda, discussion items, introduction, 
preclinical overview, clinical overview and 
CMC overview. 


8/19/1999 


FDA TELEFAX 


Comments on proposed Phase 3 equivalency trial in RDS. 


8/19/1999 


FDA Letter 


Comments regarding the proposed Phase 3 protocol for RDS. 


9/3/1999 


DSCO Telefax 


Discussion items for the September 8, 1999 Phase 3 IRDS trial 
teleconference 


9/10/1999 


DSCO Telefax 


Proposed equivalency prevention study comparing Surfaxin and 
Survanta; Discovery's minutes from the September 8, 1999 
teleconference 


9/10/1999 


DSCO Telefax 


1999 IRDS teleconference 
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Date 


Type of Document 


Description 


9/27/1999 


FDA TELEFAX 


List of FDA attendees for the 10/14/99 End-of-Phase 2 meeting. 


11/3/1999 


FDA TELEFAX 


FDA Comments on End-of-Phase 2 Meeting Package 


11/3/1999 


Annual Report 


Annual Safety Report for the period August 1, 1998 to July 31, 
1999. 


11/12/1999 


General Correspondence: 
Response to FDA 


10/14/99 end-of-phase 2 Discovery meeting minutes. 


12/9/1999 


FDA Correspondence 


FDA comments regarding Discovery's September 10, 1999 
meeting minutes from September 9, 1999 telecon. 


1/6/2000 


FDA TELEFAX 


FDA Comments official comments on Discovery meeting minutes 
from Discovery/FDA teleconference date 9/9/99. 


1/12/2000 


FDA TELEFAX 


FDA agenda for 1/14/00 meeting. 


1/12/2000 


FDA TELEFAX 


Comments on proposed Phase 3 RDS protocol concept. 


1/12/2000 


DSCO Telefax 


Proposed Phase 3 IRDS protocol concept. 


1/24/2000 


FDA TELEFAX 


FDA provided Discovery's meeting minutes revised which were 
now the agency's official minutes. In addition, they provided 
several CMC comments. 


2/3/2000 


General Correspondence 


Copy of Discovery meeting minutes from January 14, 2000 RDS 
Meeting at the FDA. Copy of Statistical Presentation given by Dr. 
Tsai 


2/8/2000 


General Correspondence: 
RDS Phase 3 Clinical Trial 
Proposal 


Revised RDS protocol concept sheet; Study design rationale paper. 


3/1/2000 


FDA TELEFAX 


FDA comments regarding the revised RDS protocol concept sheet 
for a Surfaxin-Survanta superiority trial ( Fax cover page dated 
02/28/2000, Fax banner 03/01/2000). 


3/1/2000 


FDA TELEFAX 


FDA meeting minutes from January 14, 2000 meeting regarding 
the proposed RDS equivalency prevention study comparing 
Surfaxin with Survanta. 


3/3/2000 


DSCO Telefax 


Discovery's response to the agency's comments regarding the 
phase 3 protocol concept sheet and rationale. 


3/8/2000 


DSCO Telefax 


Discovery's response to the agency's request for information and 
Discovery's meeting minutes from the 3/6/00 teleconference 
regarding the proposed phase 3 RDS protocol concept sheet and 
rationale. 


3/13/2000 


General Correspondence: 
Response to FDA 
General Correspondence: 
Development/Meeting Min 


Response to the Agency's comments in the 3/1/00 faxed letter; a 
copy of the faxed letter; the Discovery meeting minutes from the 
3/6/00 teleconference regarding phase 3 RDS concept sheet 
submitted 2/8/2000; and Discovery's response to the Agency's 
request for information. 


3/28/2000 


DSCO Telefax 


Discovery alternate RDS protocol proposal. 


3/31/2000 


DSCO Telefax 


Discovery meeting minutes from 3/29/00 teleconference regarding 
the composite primary endpoints proposed in the phase 3 RDS , 
protocol concept sheet submitted 02/08/2000 serial no 049. 


4/4/2000 


General Correspondence: 

Development/Meeting 

Minutes 


Discovery's alternative RDS non-inferiority proposal dated 
03/28/2000; Discovery's meeting minutes from the 3/29/00 
teleconference regarding composite primary endpoints proposed in 
the Phase 3 RDS protocol concept sheet. 


4/7/2000 


DSCO Telefax 


Supplement to noninferiorty Surfaxin vs Survanta RDS protocol 
proposal. 


4/14/2000 


FDA TELEFAX 


Agency meeting minutes from the 3/6/00 teleconference regarding 
DCSO responses to agency comments on submitted phase 3 RDS 
protocol concept sheet. 



U.S. Patent No.: 5,260,273 
(AppIn.No.: 07/715,397) 



Page 10 of 38 



15263638.3 BUSINESS 



Express Mail No. EM218064126US 



Date 


Type of Document 


Description 


4/18/2000 


FDA TELEFAX 


Agency concerns about the current proposal for non-inferiority 
trial of prophylaxis Surfaxin vs rescue Survanta in the treatment of 
RDS 


5/23/2000 


FDA TELEFAX 


April 14, 2000 Teleconference minutes regarding the agency 
concerns for the proposed non-inferiority study 


5/26/2000 


Information Amendment: 
Chemistry/Microbiology 


CMC Amendment which includes changes in support of the MAS 
and IRDS indications. 


5/26/2000 


General Correspondence 
Information Amendment: 
Pharmacology/Toxicology 


Minutes from April 14, 2000 teleconference; Pharm/tox study. 


8/15/2000 


Information Amendment: 
Clinical 


Curriculum Vitae of Robert Segal, M.D., new Medical Monitor for 
Discovery Laboratories, Inc. 


8/16/2000 


General Correspondence 


August 9, 2000 Teleconference meeting minutes regarding 
performing a RDS placebo controlled trial. 


8/30/2000 


FDA TELEFAX 


Agency telecon meeting minutes for the 8/9/00 teleconference 
regarding the proposed RDS trial.. 


10/12/2000 


FDA TELEFAX 


Revised version of agency meeting minutes from 8/9/00 
teleconference regarding the proposed RDS study- 


11/13/2000 


Protocol Amendment: 
New Protocol 


Protocol KL4-IRDS-04 dated 1 1/10/2000; Discovery minutes from 
8/9/00 teleconference regarding the feasibility of conducting a 
placebo-controlled RDS trial in Latin America. 


11/27/2000 


FDA TELEFAX 


Letter from agency regarding ethical and data applicability issues 
with the regard to the proposed phase 3 RDS study.(Received via 
fax). 


11/27/2000 


FDA Letter 


Letter from agency regarding ethical and data applicability issues 
with the regard to the proposed phase 3 RDS study, (original FDA 
letter received 12/4/2000) 


12/14/2000 


DSCO Telefax 


Justification as to why the planned phase 3 RDS study is ethical 
and an appropriate trial design to support an U.S. marketing 
application. 


1/11/2001 


FDA TELEFAX 


Agency meeting minutes from 12/18/00 teleconference regarding 
Discovery's position with respect to the ethicality and data 
applicability of the proposed phase 3 RDS trial design 


1/17/2001 


Annual Report 


2000 Annual Safety Report for the period August 1, 1999 to July 
31,2000. 


1/18/2001 


Protocol Amendment: 
Change in Protocol 
General Correspondence: 
Response to FDA 


Response to Agency from 12/18/00 telecon; Copy of Agency's 
12/18/00 meeting minutes; Copy of DSCO 12/18/00 meeting 
minutes regarding ethicality/approvability of proposed phase 3 
RDS; Change doc for protocol KL4-IRDS-04 Amend 1; 
Protocol KL4-IRDS-04 Amend 1 ; Training syllabus; Synopsis of 
proposed European Phase 3 RDS study; A copy of Discovery's 
meeting minutes from the 12/1 1/00 meeting with the EMEA. 


1/26/2001 


Information Amendment: 
Chemistry/Microbiology 


CMC Amendment which includes information in support of the 
MAS and IRDS indications. 


2/20/2001 


Information Amendment: 
Clinical 


Updated Investigator Brochure dated February 6, 2001. 


2/22/2001 


DSCO Telefax 


Fax to Dr. Myer, follow up to telecon on 2/22/01 . Copy of letter 
sent to Secretary Thompson by the Public Citizen, and notations 
on the fact that Dr. Sidney Wolfe and cast had a copy of 
Birenbaums presentation. 


2/26/2001 


Protocol Amendment: New 
Protocol 

Information Amendment: 
Clinical 


Protocol KL4-IRDS-02; KL4-IRDS-02 sample CRF; KL4-IRDS- 
02 sample ICF; DSCO's 12/14/00 facsimile transmission; KL4- 
IRDS-04 CRF; KL4- IRDS-04 sample ICF. 
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3/8/2001 


DSCO Telefax 


Pre-meeting package for 3-12-01 meeting with the FDA: Provided 
1 . Proposed Discovery meeting 

attendees; 2. Proposed agenda; 3. Introduction and background; 
and 4. An alternate RDS trial design 


3/8/2001 


General Correspondence: 
March 12,2001 Pre- 
Meeting Package 


Proposed Discovery meeting attendees; Proposed meeting agenda; 
Introduction and background; An alternate trial design. 


3/9/2001 


FDA TELEFAX 


FDA telefax providing list of attendees for 3-12-01 meeting; a 
proposed agenda; and comments regarding the proposed placebo- 
controlled trial in Latin America. 


3/9/2001 


FDA Letter 


Formal letter from agency detailing comments regarding KL4- 
IRDS-04, placebo-controlled RDS study planned for Latin 
America 


3/14/2001 


DSCO Telefax 


Follow-up from 3-12-01 meeting. Discover provided a revised trial 
design. 


3/29/2001 


FDA TELEFAX 


Comments on prophylaxis superiority trial with Surfaxin or 
Survanta rescue. 


3/19/2001 


FDA TELEFAX 


Response to alternate proposal 


3/26/2001 


DSCO Telefax 


Follow-up to the 3-22-01 teleconference with the FDA. Provided: 
a new RDS trial design. 


5/21/2001 


General Correspondence: 
Teleconference/Meeting 
Minutes Protocol 
Amendment: New Protocol 


Protocol KL4-IRDS-06, Discovery's Meeting Minutes from 
3/12/01 regarding phase 3 RDS; 3/22/01 regarding phase 3 RDS; 
3/29/01 regarding proposed alternative trial; 
4/4/01 regarding proposed alternative trial. 


5/22/2001 


FDA TELEFAX 


FDA Meeting Minutes from 4/4/01 regarding proposed alternative 
trial. 


5/22/2001 


FDA TELEFAX 


FDA Meeting Minutes from 3/29/01 regarding proposed 
alternative trial. 


5/22/2001 


FDA TELEFAX 


FDA Meeting Minutes from 3/22/01 regarding phase 3 RDS 


5/22/2001 


FDA TELEFAX 


FDA Meeting Minutes from 3/12/01 regarding phase 3 RDS 


6/4/2001 


General Correspondence 


Discovery Hardcopy's of facsimile transmissions: 3/14/ 2001 
revised trial design based on agency feedback during the March 
12, 2001 meeting, 3/26/01 revised trial design, 3/30/01 revised 
trial design and 4/4/01 requested a copy of the agency's meeting 
mins from the 3/12/01 meeting and the telecon held on 3/22/01 & 
3/29/01. 


8/16/2001 


FDA Telefax 


Clinical Comments for protocols KL4-IRDS-02 and KL4-IRDS-06 


8/29/2001 


Protocol Amendment: New 
Investigator 


Added three (3) new Investigators for protocol KL4-IRDS-02. 
Attachments: relevant form FDA 1572s and CVs. 


8/29/2001 


Protocol Amendment: New 
Investigator 


Added one (1) new Investigator for protocol KL4-IRDS-06; 
Attachments: relevant form FDA 1572 and CV. 


9/5/2001 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


9/5/2001 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7 Day Alert (Initial). 


9/12/2001 


DSCO Telefax 


Submitted IND Safety Report - 7-Day Alert (Initial). 


9/13/2001 


DSCO Telefax 


Submitted IND Safety Report - 7-Day Alert (Initial). 


9/13/2001 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7-Day Alert (Initial). 


9/18/2001 


DSCO Telefax 


Submitted IND Safety Report - 7-Day Alert (Initial). 


9/18/2001 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7-Day Alert (Initial). 
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9/26/2001 


FDA Letter 


Clinical and Statistical comments from the FDA on Protocol KL4- 
IRDS-02/06 


9/26/2001 


FDA Telefax 


Clinical Comments from FDA on Protocol # KL4-IRDS-02 and 06 


9/26/2001 


DSCO Telefax 


Submitted IND Safety Report - 7-Day Alert (Initial). 


9/27/2001 


IND Safety Report: 15-Day 
Alert (Initial) 


Submitted IND Safety Report - 15 Day Alert (Initial). 


9/27/2001 


IND Safety Report: 15-Day 
Alert (Initial) 


Submitted IND Safety Report - 15-Day Alert (Initial). 


10/1/2001 


DSCO Telefax 


Submitted IND Safety Report - 15-Day Alert (Initial). 


10/1/2001 


IND Safety Report: 15-Day 
Alert (Initial) 


Submitted IND Safety Report - 15-Day Alert (Initial).. 


10/4/2001 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7-Day Alert (Initial). 


10/19/2001 


Protocol Amendment: 
Change in Protocol 


Change Document for Protocol KL4-IRDS-06 Amendment 1; 
Protocol KL4-IRDS-06 Amendment 1; DSCO's response to 
Agency's comments regarding KL4-IRDS-06; Agency's comments 
regarding protocol KL4-IRDS-06. 


10/31/2001 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


11/14/2001 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7 Day Alert (Initial). 


11/20/2001 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert. 


11/20/2001 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial). 


11/20/2001 


Protocol Amendment: New 
Investigator 


Added five (5) new Investigators for Protocol KL4-IRDS-02; 
Attachments: relevant form FDA 1572s and CVs. 


11/20/2001 


Protocol Amendment: New 
Investigator 


Added four (4) new Investigators for protocol KL4-IRDS-06; 
Attachments: relevant form FDA 1572s and CVs. 


11/20/2001 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7 Day Alert. 


1/7/2002 


Protocol Amendment: 
Change in Protocol 
Information Amendment: 
Clinical 


Change document for protocol KL4-IRDS-06 Amendment 2; 
Protocol KL4-IRDS-06 Amendment 2; Change document for 
KL4-IRDS-06 Amendment 2 CRF ; CRF for KL4-IRDS-06 
Amendment 2. 


1/7/2002 


Protocol Amendment: New 
Investigator 


Added five (5) new investigators protocol KL4-IRDS-02; 
Attachments: relevant form FDA 1572s and CVs. 


1/20/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


1/22/2002 


Protocol Amendment: 
Change in Protocol 
Information Amendment: 
Clinical 


DSCO's response to FDA comments on Protocol KL4-IRDS-02 - 
US; Agency's comments on Protocol KL4- IRDS-02-US; Change 
documents for protocol KL4-IRDS-02 -US Amendment 1 ; 
Protocol KL4-IRDS-02 -US Amendment 1; Change documents for 
Protocol KL4-IRDS-02 -US Amendment 1 CRF; Protocol KL4- 
IRDS-02 -US Amendment 1 CRF; Change document for ICF; 
Sample ICF. 


1/22/2002 


Information Amendment: 
Clinical 


Changed document for sample informed consent, and revised 
sample consent for protocol KL4-IRDS-06. 


1/24/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


1/24/2002 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7 Day Alert (Initial). 


1/25/2002 


DSCO Telefax 


Submitted IND Safety Report - 15 Day Alert (Initial). 


1/25/2002 


IND Safety Report: 15-Day 
Alert (Initial) 


Submitted IND Safety Report - 15 Day Alert (Initial). 


2/7/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


2/18/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 
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2/18/2002 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7 Day Alert (Initial). 


2/26/2002 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7 Day Alert (Initial). 


2/26/2002 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7 Day Alert (Initial). 


2/27/2002 


DSCO Telefax 


List of DSCO personnel who will be attending the 3/4/02 
teleconference. 


2/27/2002 


Annual Report 


2001 Annual Safety Report covering the period from 8/1/2000 to 
7/31/2001. 


3/5/2002 


Information Amendment: 
Clinical 


Clinical Trial Data and Safety Monitoring Board Standard 
Operating Procedure Manual. 


3/6/2002 


FDA Fax 


FDA Statistical and clinical comments for submission 103 dated 
1/7/02 


3/6/2002 


Information Amendment: 
Clinical 


Deleted three (3) principal investigators from protocol KL4- 
IRDS-02 


3/19/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


3/22/2002 


FDA Fax 


Request for info. 


4/11/2002 


IND Safety Report: 7-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report - 7 Day Alert (Initial). 


4/12/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


4/17/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


4/24/2002 


General Correspondence: 
Response to FDA Request 
for Information 


Response to Request for Information for the sites, includes 
documents: 3/22/02 FDA faxed information request; and DSCO 
response. 


4/28/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


4/29/2002 


General Correspondence: 
Meeting Minutes 
General Correspondence: 
Response to FDA 


DSCO's meeting minutes from 3/4/02 teleconference; Agency's 
comments (3/6/02); DSCO's response to comments; Final 
Statistical Analysis Plan for IRDS-06, and a draft SOP manual for 
IRDS-06 adjudication committee. 


4/29/2002 


IND Safety Report: 7-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report - 7 Day Alert (Initial). 
Amendment to the IB in the form of an Investigator Letter. 


4/29/2002 


IND Safety Report: 7-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report - 7 Day Alert (Initial). 
Amendment to the IB in the form of an Investigator Letter. 


4/30/2002 


IND Safety Report: 7-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report - 7 Day Alert (Initial). 
Amendment to the IB in the form of an Investigator Letter. 


5/6/2002 


Protocol Amendment: New 
Investigator 
Protocol Amendment: 
Change in Investigator 


Added new investigators to protocol KL4-IRDS-02; Attachments: 
relevant form FDA 1572s and CVs. 


5/7/2002 


IND Safety Report: 7-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report - 7 Day Alert (Initial). 
Amendment to the IB in the form of an Investigator Letter. 
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5/7/2002 


Protocol Amendment: New 
Investigator 


Added new Investigators to protocol KL4-IRDS-02;Attachments: 
relevant form FDA 1572s and CVs. 


5/17/2002 


General Correspondence 


Correction to Serial No. 123 sent on 5/6/02 which had the 
incorrect protocol title. This submission contains the correct 
protocol title. 


5/24/2002 


DSCO Fax 


Submitted IND Safety Report - 15 Day Alert (Initial). 


5/24/2002 


IND Safety Report: 15-Day 
Alert (Initial) 


Submitted IND Safety Report - 15 Day Alert (Initial). 


5/28/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


6/3/2002 


Information Amendment: 
Clinical 


Amendment to the IB in the form of an Investigator Letter dated 
May 28, 2002; The SAE reporting. 


6/4/2002 


IND Safety Report: 7-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report-7 Day Alert (Initial). 
Amendment to the IB in the form of an Investigator Letter. 


6/12/2002 


Protocol Amendment: New 
Investigator 
Protocol Amendment: 
Change in Investigators 


Added new Investigators. 

Attachments: relevant form FDA 1572s and CV. 


6/13/2002 


Protocol Amendment: New 
Investigator 
Protocol Amendment: 
Change in Investigators 


Added new Investigators to protocol KL4-IRDS-02; 
Attachments: relevant form FDA 1572s and CVs. 


6/14/2002 


DSCO Telefax 


Submitted IND Safety Report - 15 Day Alert (Initial). 


6/14/2002 


IND Safety Report: 15-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report: 15-Day Alert (Initial). 


7/1/2002 


Protocol Amendment: New 
Investigators 


Added new investigators to protocol KL4- IRDS-02 study; 
Attachments: relevant form FDA 1572s and CVs. 


7/22/2002 


DSCO Fax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


7/26/2002 • 


IND Safety Report - 7 Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report - 7 Day Alert (Initial). 
Amendment to the IB in the form of an Investigator Letter dated 
22 July 2002. 


8/19/2002 


DSCO Fax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


8/27/2002 


DSCO Fax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


9/5/2002 


IND Safety Report - 7 Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report - 7 Day Alert (Initial). 
Amendment to the IB in the form of an Investigator Letter dated 
15 August 2002. 


9/5/2002 


Protocol Amendment: New 
Investigators 


Added new investigators to protocol KL4- IRDS-06. 
Attachments: relevant form FDA 1572s and CVs. 


9/5/2002 


Protocol Amendment: New 
Investigators 


Added new investigators to protocol KL4-IRDS-02. 
Attachments: relevant form FDA 1572s and CVs. 


9/23/2002 


DSCO Fax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


9/30/2002 


Protocol Amendment: New 
Investigators 


Added new investigators to protocol KL4-IRDS-06. 
Attachments: relevant form FDA 1572s and CVs. 


10/14/2002 


General Correspondence: 
Response to FDA Request 
for Information 


Submitted CIOMS report for patient 793001 enrolled in protocol 
KL4-IRDS-06 as requested by FDA project manager, Yu, via 
telephone on September 26, 2002. 
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10/15/2002 


General Correspondence 


Requesting the Agency's approval to submit CIOMS reports for 
SAEs meeting expedited reporting requirement that occurred in 
protocols KL4-IRDS-06 and KL4-IRDS-02. 


10/16/2002 


IND Safety Report - 7 Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report - 7 Day Alert (Initial). 
Amendment to the IB in the form of an Investigator Letter dated 
October 8, 2002. 


11/6/2002 


Protocol Amendment: New 
Investigators 
Protocol Amendment: 
Change in Investigators 


Added new investigator to protocol KL4-IRDS-02. 
Attachments: relevant form FDA 1572 and CV. 


11/19/2002 


Protocol Amendment: New 
Investigators 
Protocol Amendment: 
Change in Investigators 


Added new investigators to protocol the KL4-IRDS-06. 
Attachments: relevant form FDA 1572s and CVs. 


11/26/2002 


DSCO Fax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


11/27/2002 


FDA TELEFAX 


FDA teleconference meeting minutes from March 4, 2002 
regarding status of protocol KL4-IRDS-06 and protocol changes 
submitted January 7, 2002. 


12/20/2002 


IND Safety Report: 7-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report: 7-Day Alert (Initial). 
Amendment to the IB in the form of an Investigator Letter dated 
19 December 2002. 


1/9/2003 


Protocol Amendment: New 
Investigator 
Protocol Amendment: 
Change in Investigator 


Added new investigator to protocol KL4-IRDS-02. 
Attachments: relevant form FDA 1572 and CV. 


1/13/2003 


Annual Report 


2002 Annual Safety Report- dated January 13, 2003 


1/15/2003 


DSCO Telefax 


Reference is made to January 6, 8, and 10, 2003 telephone 
discussions regarding mortality in the KL4-IRDS-06 clinical trial. 


1/20/2003 


Protocol Amendment: New 
Investigator 


Added new investigators to protocol KL4-IRDS-06. 
Attachments: relevant form FDA 1572s and CVs. 


1/24/2003 


Protocol Amendment: New 
Investigator 


Added new investigator to protocol KL4-IRDS-02. 
Attachments: relevant form FDA1572 and CV. 


2/20/2003 


General Correspondence: 
Response to FDA 
Request for Info. 


Reference is made to January 6, 8 and 10, 2003 discussions 
regarding mortality in KL4-IRDS-06. This information was 
previously sent to the FDA via fax on January 15, 2003. Provided 
data listing. 


2/24/2003 


FDA TELEFAX 


Comments from April 29, 2002, serial no. 1 19 KL4-IRDS-06 
submission. Clinical comments regarding the DAC SOP, statistical 
comments regarding the final SAP and the DSMB SOP. 


2/26/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial). 


2/27/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial). 


2/28/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


3/6/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Initial). 


3/12/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 
Information Amendment: 
Clinical 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 
Amendment to the IB in the form of an Investigator Letter dated 
March 6, 2003. 


3/12/2003 


Information Amendment: 
Clinical 


Amendment to the IB in the form of an Investigator Letter dated 6 
March 2003. Reporting SAE. 



U.S. Patent No.: 5,260,273 Page 16 of 38 15263638.3 BUSINESS 

(Appln.No.: 07/715,397) 



Express Mail No. EM218064126US 



Date 


Type of Document 


Description 


3/12/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


4/4/2003 


FDA Letter 


Letter from B. Chowdhury, Div. Director, requesting a plan of 
how Discovery will investigate the Agency's concern regarding the 
inactivation of Surfactant . 


4/4/2003 


FDA TELEFAX 


Faxed Letter from B. Chowdhury, Div. Director, requesting a plan 
of how Discovery will investigate the Agency's concern regarding 
the inactivation of Surfactant. 


4/8/2003 


DSCO Telefax 


To: Yu. From: Schaber. Regarding follow-up to phone 
conversation of April 7, 2003. Provided COA's for the following 
lots: 121231; 21492; 41332; and 51212. Additionally provided key 
points from previous discussions for the review team's 
consideration. 


4/17/2003 


Information Amendment: 
Clinical 


Investigator brochure, version 8, dated April 15, 2003. 


4/17/2003 


General Correspondence: 
Response to FDA 
Request for Info. 


March 28, 2003 correspondence with Mr. Arlyn Baumgarten, 
Director, FDA Chicago District Office regarding the status of 
Surfaxin® batches currently being used in trials; and April 8, 2003 
fax that provided the agency with the COA's for the Surfaxin® 
batches under evaluation. 


4/17/2003 


General Correspondence: 
Request for Meeting 


Request for Pre-NDA meeting for Surfaxin® in the prevention of 
RDS. 


4/24/2003 


DSCO Telefax 


To: Yu. From: Rumage. Provided the April 29, 1998 letter from 
the United States Adopted Names Council (US AN) as follow-up 
to April 24, 2003 conversation. 


4/24/2003 


Information Amendment: 
Clinical 


Final statistical analysis plan and table shells for protocol KL4- 
IRDS-02, entitled, "A Masked, Multicenter, Randomized, 
Controlled Trial Comparing the Safety and Effectiveness of 
Surfaxin® (lucinactant) to Curosurf® (poractant alfa) in the 
Prevention and Treatment of Respiratory Distress Syndrome 
(RDS) in Premature Neonates." 




General Correspondence: 
Response to FDA 
Request for Info. 


The Agency's comments regarding protocol KL4-IRDS-06 - dated 
02/24/2003 (fax copy); DSCO's response to the Agency's 
02/24/2003 comments regarding protocol KL4-IRDS-06. 


4/30/2003 


General Correspondence 


Briefing document for the Pre-NDA Meeting for Surfaxin® in 
RDS to be held on June 13, 2003 at the FDA Office. 


5/16/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial). 


5/30/2003 


DSCO Telefax 


Provided a response to the agency's letter dated April 4, 2003, 
received April 9, 2003 regarding the potential inactivation of 
surfactants when they come into contact wither rubber and/or 
rubber lubricant. 


6/1/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial). 


6/2/2003 


- DSCO Telefax 


Follow-up to voice message on June 2, 2003 regarding the 
termination of enrollment of patients in protocol KL4-IRDS-02. 
Faxed consisted of a copy of the formal submission, serial no. 163. 


6/2/2003 


Information Amendment: 
Clinical 


Notification to the FDA of termination of enrollment to protocol 
KL4-IRDS-02. 


6/2/2003 


General Correspondence: 
Response to FDA 
Request for Information 


Agency's request dated 4/4/03; Discovery's response provided via 
fax 5/30/03, and the findings of E. Herting, G. Stichtenoth, and B. 
Robertson regarding rubber stoppers found in the Lancent, vol. 
261, dated 1/25/03, pages 311-313. 
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6/3/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial) and 
IND Safety Report: 15-Day Alert (Initial). 


6/4/2003 


DSCO Telefax 


Provided proposal for a change in manufacturing facility for 
Surfaxin® based on a recent FDA warning letter September 28, 
2000 and FDA form 483s issued on December 17, 2001, August 
30, 2002 and February 6, 2003. 


6/4/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial). 


6/6/2003 


General Correspondence 


Proposal for a change in manufacturing facility for Surfaxin® . 


6/6/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 
IND Safety Report: 15-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and 
IND Safety Report: 15-Day Alert (Follow-up). 


6/10/2003 


Protocol Amendment: New 
Investigator 
Protocol Amendment: 
Change in Investigator 


Added new investigators to protocol KL4-IRDS-06; Changes in 
sub-investigators at 1 1 sites. Attachments: relevant form FDA 
1572s and CVs. 


6/23/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


7/2/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


7/8/2003 


DSCO Telefax 


Provided proposal for an animal model to address the agency's 
request for a toxicology study of Surfaxin®. 


7/10/2003 


Protocol Amendment: New 
Investigator 
Protocol Amendment: 
Change in Investigator 


Added new investigators to Protocol KL4-IRDS-06; Attachments: 
relevant form FDA 1572s and CVs. 


7/11/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


7/11/2003 


FDA TELEFAX 


FDAs meeting minutes for the June 13, 2003 pre-NDA meeting 
for Surfaxin in neonatal RDS. 


7/11/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


7/15/2003 


Information Amendment: 
Clinical 


Curriculum Vitae of a new Medical Monitor for Discovery 
Laboratories, Inc. 


7/15/2003 


General Correspondence 
Information Amendment: 
Pharmacology/Toxicology 


Proposal to use a new animal model and supporting final 
nonclinical study reports. 


7/17/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


7/23/2003 


DSCO Telefax 


Submitted IND Safety Report - 15 Day Alert (Follow-up). 


7/23/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 
IND Safety Report: 15-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and 
IND Safety Report: 15-Day Alert (Follow-up). 


7/24/2003 


DSCO Telefax 


Provided proposal to submit the NDA. 


7/31/2003 


DSCO Telefax 


Submitted IND Safety Report - 15 Day Alert (Follow-up # 2). 


7/31/2003 


DSCO Telefax 


Provided proposal to an animal model for the agency requested 
toxicology study for Surfaxin®. 


7/31/2003 


General Correspondence 


Proposal to submit the Surfaxin® new drug application (NDA). 


8/8/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up).. 


8/11/2003 


DSCO Telefax 


Provided Discovery's proposal for the analysis of the co-primary 
endpoints for protocol KL4-IRDS-06. 


8/12/2003 


General Correspondence 


Proposal to use an animal model for the animal toxicology study 
of Surfaxin®. 
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8/15/2003 


Information Amendment: 
Clinical 


Amendment to the IB in the form of an Investigator Letter dated 4 
August 2003. 


8/15/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 
IND Safety Report: 15-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and 
IND Safety Report: 15-Day Alert (Follow-up). 


8/19/2003 


General Correspondence 


Proposal for analysis of the co-primary endpoints for KL4-IRDS- 
06; A copy of the agency's meeting minutes from the pre-NDA 
meeting held on June 13, 2003; and Discovery's meeting minutes 
from the pre-NDA meeting held on June 13, 2003. 


8/22/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial). 


8/27/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and IND 
Safety Report: 15-day (Initial). 


8/27/2003 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report: 7-Day Alert (Initial). 


8/28/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


9/4/2003 


IND Safety Report: 15-Day 
Alert (Initial) 


Submitted IND Safety Report: 15-Day Alert (Initial). 


9/8/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-day Alert (Follow-up) and IND 
Safety Report: 15-day Alert (Follow Up). 


9/12/2003 


Protocol Amendment: New 
Investigator 
Protocol Amendment: 
Change in Investigator 


Added new investigators to protocol KL4-IRDS-06. 
Attachments: relevant form FDA 1572s and CVs. 


9/19/2003 


IND Safety Report: 7-Day 

Alert (Follow-up) 

IND Safety Report: 15-Day 

Alert (Follow-up) 

Information Amendment: 

Clinical 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and IND 

Safety Report: 15-Day Alert (Follow-up). 

Amendment to the IB in the form of an Investigator Letter dated 

HSeptember2003. 


9/25/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


9/25/2003 


DSCO Telefax 


To: Yu. From: Rumage. Provided a new proposal to use a new 
animal model. 


9/25/2003 


General Correspondence 


Proposal to use a new animal model for the animal toxicology 
study of Surfaxin®. 


10/1/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and 
IND Safety Report: 15-Day Alert (Follow-up). 


10/3/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial). 


10/3/2003 


DSCO Telefax 


Provided Discovery's proposal for the Surfaxin® drug product 
stability data to be included in the new drug application (NDA). 


10/3/2003 


General Correspondence 


Proposal for the Provision of Drug Product Stability for the New 
Drug Application (NDA) Filing for Surfaxin® in Respiratory 
Distress Syndrome (RDS). 


10/13/2003 


DSCO Telefax 


Submitted IND Safety Report: 15-day Alert (Follow-up). 


10/14/2003 


FDA TELEFAX 


Faxed comments from the FDA (Christine Yu) to Discovery 
(Christopher Schaber) in response to our proposals for IND 40,287 
(serial nos. 174, 175, and 184) regarding submitting the NDA. 


10/17/2003 


Annual Report 


2003 Annual Safety Report- dated October 17, 2003 


10/21/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


10/21/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 
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10/21/2003 


IND Safety Report: 7-Day 

Alert (Follow-up) 

IND Safety Report: 15-Day 

Alert (Follow-up) 

Information Amendment: 

Clinical 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and IND 
Safety Report: 15-Day Alert (Follow-up). 


10/21/2003 


IND Safety Report: 7-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report: 7-Day Alert (Initial). Amendment 
to the IB in the form of an Investigator Letter dated 7 October 
2003. 


10/30/2003 


General Correspondence 


Supplemental information for the proposal for the analysis of the 
co-primary endpoints for protocol KL4-IRDS-06. 


10/31/2003 


DSCO Telefax 


Discovery (C. Schaber) fax to the FDA (C. Yu) - provided 
supplement to August 19, 2003 Co-primary endpoint proposal 
along with October 29, 2003 from the Data Monitoring 
Committee. 


11/6/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and 
IND Safety Report: 15-day Alert (Follow up). 


11/7/2003 


FDA TELEFAX 


FDA comments in response to serial no. 185 for IND 40,287. 


11/12/2003 


Protocol Amendment: 
Change in Investigator 


Change in principal investigator for protocol KL4-IRDS- 
06; Attachments: relevant form FDA 1572 and CV. 


11/12/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 
IND Safety Report: 15-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and IND 
Safety Report: 15-Day Alert (Follow-up). 


11/14/2003 


FDA TELEFAX 


FDA comments in response to serial nos. 178 and 190 for IND 
40,287. 


11/19/2003 


Information Amendment: 
Clinical 


Updated Surfaxin® Investigator Brochure, Version 9, dated 
November 7, 2003 for the IRDS and MAS indications. 


11/20/2003 


Protocol Amendment: 
Change in Protocol 
Information Amendment: 
Clinical 


FDA's Nov. 14, 2003 facsimile transmission; Change document 
for Protocol KL4-IRDS-06 Amendment 3; 
Protocol KL4-IRDS-06 Amendment 3-dated November 19, 2003; 
DSMB SOP Amendment 1 - dated Nov. 17, 2003; Original 
DSMB SOP - dated Jan. 31, 2002. 


11/21/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow up). 


11/21/2003 


Information Amendment: 
Clinical 


Amended Statistical Analysis Plan for protocol KL4-IRDS-06 
revised to address changes in the primary and secondary endpoints 
per the agency's comments from the June 13, 2003 pre-NDA 
meeting. 


11/24/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


11/25/2003 


Information Amendment: 
Clinical 


Official notification to the FDA to stop patient enrollment into the 
KL4-IRDS-06 clinical trial based on the discretion of the DSMB 
due that the target number of events had been reached for the co- 
primary endpoints for the study. 


1 1/29/2003 


Information Amendment: 
Clinical 


Cover letter dated November 22, 2003 from the DSMB (Joe 
Massaro. PhD) to Badrul Chowdhury, MD, PhD in which the 
DSMB provided the revised SAP for protocol KL4-IRDS-06. 


12/4/2003 


Information Amendment: 
Clinical 


Revised Adjudication SOP manual for Protocol KL4-IRDS-06 
Amendment 2- dated November 19, 2003. 


1/6/2004 


DSCO Telefax 


Submitted IND Safety Report: 7 Day Alert (Follow up) and IND 
Safety Report: 15- DAY (Follow up). 
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1/7/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 
IND Safety Report: 15-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and IND 
Safety Report: 15-Day Alert (Follow-up). 


1/12/2004 


DSCO Telefax 


To: Yu. From: Rumage. Proposal for RDS NDA. 


1/16/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


1/20/2004 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


1/31/2004 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


2/3/2004 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


2/3/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


2/11/2004 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


2/1 1/2004 


Information Amendment: 
Clinical 


Change document for KL4-IRDS-06 SAP , version 5; KL4-IRDS- 
06 Statistical Analysis Plan , version 5 (2 volumes). 


3/8/2004 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


3/8/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


3/11/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


3/16/2004 


Protocol Amendment: 
Change in Investigator 


Changes in principal investigators and sub-investigators for 
protocol KL4-IRDS-02. 

Attachments: relevant form FDA 1572s and CVs. 


3/22/2004 


Protocol Amendment: 
Change in Investigator 


Changes in sub-investigators at 1 1 sites for Protocol KL4-IRDS- 
06. 


3/23/2004 


DSCO Telefax 


Submitted IND Safety Report. 


3/23/2004 


DSCO Telefax 


To: Yu. From: Rumage. Questions to the FDA regarding the 
submission of IRDS NDA # 21,746. 


4/5/2004 


DSCO Telefax 


Submitted IND Safety Report 7-DAY Alert (Follow-up). 


4/19/2004 


Information Amendment: 
Chemistry/Microbiology 


CMC amendment to allow for a change in manufacturing facility. 


4/23/2004 


FDA Telefax 


To: World Courier, Inc. From: R. Meja (FDA) Provided notice of 
FDA Action, entry no. 1 13-2657439-6 regarding the importation 
of study drugs. 


4/30/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


IND Safety Report: 7-Day Alert (Follow-up). 


5/18/2004 


DSCO Telefax 


To: R. Meja From: K. Tsokas Response to April 23, 2004 notice of 
FDA Action, entry no. 1 13-2657439-6 for clinical study drugs. 


5/24/2004 


FDA Telefax 


To: World Courier, Inc. From: R. Meja (FDA) Provided notice of 
FDA Action to release Exosurf®. 


6/15/2004 


FDA Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow up). 


6/16/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


6/25/2004 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


6/29/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


7/2/2004 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


7/6/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 
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7/28/2004 


DSCO Telefax 


Submitted IND Safety Report: 7- Day Alert (Follow-up). 


7/29/2004 


Information Amendment: 
Clinical 


Text portion of the KL4-IRD-02 clinical study report dated March 
15, 2004 along with appendix 16.1.9 (Statistical Analysis Plan). (2 
volumes). 


7/30/2004 


Information Amendment: 
Clinical 


Text portion of the KL4-IRD-06 clinical study report dated March 
21, 2004 along with appendix 16.1.9 (Statistical Analysis Plan). (2 
volumes). 


8/4/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


8/26/2004 


General Correspondence 


Proposal for a 3b clinical protocol for the treatment of premature 
infants with RDS; Request for Teleconference if necessary. 


10/6/2004 


Information Amendment: 
Clinical 


Curriculum Vitae of new Medical Monitor for IND 40,287. 


10/22/2004 


Protocol Amendment: New 
Protocol 


New Protocol, KL4-BPD-01 entitled "A Randomized, Double- 
blind, Placebo-Controlled Trial to Assess the Safety and Efficacy 
of Surfaxin® (lucinactant), in Very Low Birth Weight (VLBW) 
Infants at Risk for Developing Bronchopulmonary Dysplasia". 


11/17/2004 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow up) and 
IND Safety Report: 15-Day Alert (Follow up). 


11/17/2004 


General Correspondence 


Notification of change of address, telephone number, and fax 
number for Discovery's corporate office. 


11/18/2004 


Annual Report 


2004 Annual Safety Report covering the period August 1, 2003 
through July 31, 2004 (2 volumes). 


11/24/2004 


FDA Telefax 
FDA Minutes 


Agency's meeting minutes from October 27, 2004 teleconference 
regarding clarification on issues arising from two submissions to 
IND 40,287 and NDA 21-746. 


11/30/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 
IND Safety Report: 15-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and 
IND Safety Report: 15-Day Alert (Follow-up). 


12/29/2004 


Information Amendment: 
Pharmacology/Toxicology 


Notification of the transfer of documents/specimens. 


1/11/2005 


Information Amendment: 
Pharmacology/Toxicology 


Amendment final study reports. 


1/14/2005 


Information Amendment: 
Clinical 


Submitted CIOMS reports for the following patients enrolled in 
KL4-IRDS-02: 201002, 211001, 211002, 212002, 221002, 
302006, 702005, 711002, 731003, and 812003. 


2/2/2005 


DSCO Telefax 


Submitted IND Safety Report 15-Day Alert: (Follow up). 


2/2/2005 


IND Safety Report: 15-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 15-Day Alert (Follow-up). 


3/11/2005 


Information Amendment: 
Clinical 


Change in medical monitor. 


4/19/2005 


Information Amendment: 
Clinical 


Provided CIOMS reports for the following patients enrolled in 
KL4-IRDS-06 who experienced SAEs that met expedited reporting 
criteria: 012003, 043007, 062002, 063001, 063005, 082001, 
201002, 553003, 701004, 731001, 732002, 751012, and 782002. 


5/4/2005 


Protocol Amendment: 
Change in Investigators 
Protocol Amendment: 
Deleted Investigators 
Information Amendment: 
Clinical 


Final change in investigators for protocols KL4-IRDS-02 and 
KL4-IRDS-06. 
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8/26/2005 


Information Amendment: 
Clinical 


Text portion of the Amended short term and long term Clinical 
Study Reports for KL4-IRDS-02 and KL4-IRDS-06; KL4-IRDS- 
02 Volume 1 of 2; KL4-IRDS-06 Volume 2 of 2. 


1/24/2006 


Annual Report 


2005 Annual Report covering the period August 1 , 2004 through 
July 31, 2005. 


12/18/2006 


Annual Report 


2006 Annual Report covering the period August 1, 2005 through 
September 4, 2006. 


3/20/2007 


Information Amendment: 
Chemistry, Manufacturing, 
and Controls 


CMC Amendment in CTD format to support clinical trials using 
30 mg/mL drug product. (3 Volumes) 


5/11/2007 


Information Amendment: 
Pharmacology/Toxicology 


Meeting Minutes from the 21DEC2006 Type C meeting for NDA 
21-746; Discovery's proposal for the conduct of a SURFAXIN 
impurity qualification study in ferrets; Literature references 


6/26/2007 


FDA Telefax 


FDA comments regarding pharmacology/toxicology proposal 
submitted May 11, 2007 (Serial No. 295). 


1/4/2008 


Annual Report 


2007 Annual Report covering September 5, 2006 - September 4, 
2007. IB Edition 1 1 (December 11, 2007) included as an 
attachment. 


1/4/2008 


Information Amendment: 
Pharmacology/Toxicology 


Two Nonclinical Study Reports: Bolus Delivery of Lucinactant in 
Ventilated Preterm Lambs and Acute Intra-Tracheal Instillation 
Toxicity Study of Lucinactant Impurities. 


10/30/2008 


Annual Report 


2008 Annual Report covering the period September 5, 2007 
through September 4, 2008 


11/21/2008 


Information Amendment: 
Pharmacology/Toxicology 


Preclinical study entitled "Effect of Intratracheal Lucinactant on 
Respiratory System Compliance in Ventilated Very Preterm 
Lambs" 



SURFAXIN® NDA 21-746 1 


trief Description of Significant Events 


Date 


Type of Submission 


Description of Submission 


4/13/2004 


Original NDA Application 


Discovery Labs filed the original NDA application for 
SURFAXIN. 


4/14/2004 


Original NDA Application - 
Field Copy 


Provided the field copy to the North Brunswick Field Office. 


4/26/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided via facsimile the October 18, 1995 letter granting the 
Scripps Research Institute Orphan Drug Designation for KL 4 
Surfactant (currently known as SURFAXIN) to be included in 
Module 1, Section 1.5 of NDA 21-746 as follow-up to the 
April 26, 2004 phone conversation with C. Yu (FDA). 


4/27/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided the October 18, 1995 letter granting the Scripps 
Research Institute Orphan Drug Designation for KL 4 
Surfactant (currently known as SURFAXIN) to be included in 
Module 1, Section 1.5 of NDA 21-746 as follow-up to the 
April 26, 2004 facsimile. 


4/28/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided the North Brunswick Field Office with the October 
18, 1995 letter granting the Scripps Research Institute Orphan 
Drug Designation for KL 4 Surfactant (currently known as 
SURFAXIN) to be included in Module 1, Section 1.5 of NDA 
21-746. 


5/17/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided response to the May 14, 2004 request for information 
to the Division of Scientific Investigations. Documents for 
KL4-IRDS-06 submitted were: Protocol & amends; Blank case 
report form; Sample ICF; Description of primary endpoints; 
Table l.A; Table l.B; Table 2.A; Table 2.B. (2 volumes). 
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5/17/2004 


FDA Correspondence 


Original receipt for the NDA application for NDA 21-746 
(received date 05/21/2004). 

Also, facsimile receipt for the NDA application for NDA 21- 
746 (received date 05/18/2004). 


5/24/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 
DSCO Facsimile 


Provided response to the May 21, 2004 request for information 
to the Division of Scientific Investigations. 


6/11/2004 


DSCO Facsimile 


Provided contact Information for the principal investigators at 
sites 8, 30, 72 and 75 as requested by the FDA. 


6/15/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided response to June 4, 2004 request for five desk copies 
of Module 1 , and the original NDA cover letter and Form FDA 
356h on CD-ROM in PDF. 


6/15/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided requested information from June 9, 2004 to the 
Division of Scientific Investigations. 


6/16/2004 


DSCO Facsimile 


Copy of the cover letter regarding: Requested information 
from June 9, 2004 to the Division of Scientific Investigations 
was forwarded via facsimile to C. Yu (FDA) 


6/22/2004 


DSCO Correspondence 
Response to FDA Request for 
Additional Information 


Provided the Philadelphia District Office with a CD-ROM of 
the CMC portion (Module 3) of NDA 21-746-dated 4/13/2004. 


6/25/2004 


FDA Correspondence 


Original 74-day letter from the Division. 
Acceptance of NDA 21-746 (June 12, 2004) received date 
07/01/2004. Faxed copy of Original 74-day letter from the 
Division(received date 06/28/2004). 


6/29/2004 


DSCO Correspondence 


Provided requested information from June 23, 2004 regarding 
CMC information. 


7/1/2004 


DSCO Correspondence 


Provided request for the division's acceptance of proposed 
submission of clinical information. 


7/15/2004 


FDA Facsimile 

FDA Request for Additional 

Information 


Request for clinical information for patients enrolled in 
protocol KL4-IRDS-06 in a tabular format preferably for all 
three study drugs, Exosurf®, Survanta®, and SURFAXIN®. 


7/20/2004 


DSCO Facsimile 

FDA Request for Additional 

Information 


Provided a template of the listings of SAEs through 36 weeks 
PCA, day of withdrawal of consent, deaths, date of onset, 
SOC/PT, and listing of primary endpoint related data from 
CRF and Adjudication results for sites 08, 30, 72, & 75. 


7/29/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided two copies of the following information: primary 
endpoint related data; treatment assignment; and SAEs through 
36 weeks PCA, day of withdrawal of consent, or death for sites 
08, 30, 72, and 75. 


8/10/2004 


DSCO Correspondence 
FDA Request for Additional 
Information 


Provided R. Rodriguez (FDA -Puerto Rico) with a copy of 
Module 3 on CD-ROM. 

Additionally, provided a copy of the cover letter that was sent 
to R. Rodriguez to C. Yu (FDA) and L. Adams (DFI) via 
facsimile. 


8/16/2004 


Form FDA 483 


Form FDA 483 for the inspection that occurred from August 
10,2004- August 16, 2004. 


8/16/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided a response to the agency's July 15, 2004 request for 
additional information which includes a tabular summary of 
requested endpoints by batch for protocol KL4-IRDS-06. 


8/18/2004 


FDA Letter 


Letter from the Philadelphia District office regarding 
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Discovery's Doylestown's facility. 


8/24/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided contact information for inspection at the Doylestown 
office via facsimile. 


9/3/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided a response to DSPs August 25 , 2004 request for 
additional clinical information: patient ID, birth date and time, 
gestational age, birth weight, and date and time of dose for 
sites 08, 30, 72, and 75. 


9/13/2004 


General Correspondence 
Response to Form FDA 483 


Provided a response to the Form FDA 483 issued on August 
16, 2004 to both the Philadelphia District Office (T. Gardine) 
and the Maryland Office (B. Chowdhury). 


9/14/2004 


FDA Letter 


Original receipt from the Philadelphia District Office for 
Discovery's September 13, 2004 response to the Form FDA 
483 issued on August 16, 2004. 


9/24/2004 


E-Mail Correspondence 


The FDA requested additional information regarding the 
DSMB's final SOP and requested the interim statistical 
analyses reports for the co-primary endpoints for the NDA. 


9/28/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided with the original KL4-IRDS-06 Adjudication 
Committee Manual SOP and four representative ballots 
utilized by the Adjudication Committee via facsimile. 


9/30/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided a sample adjudication data tracking form and a 
sample data listing that identifies with Adjudication 
Committee members voted on each patient. 


9/30/2004 


General Correspondence 


Provided Safety Update and Clinical Update. 


10/4/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided FDA LA District Office with a copy of analytical test 
method, DP-018. 


10/4/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided a data listing which provides the details the patients 
evaluated by each adjudicator as part of the process of 
adjudicating the endpoints for the KL4-IRDS-06 study. 


10/7/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided an updated list of patients evaluated by each 
adjudicator and a change document for the Adjudication 
Committee manual SOP. 


10/8/2004 


FDA Letter 

Response to FDA Request for 
Additional Information 


Provided a response to the September 24, 2004 e-mail 
regarding the DSMB SOP and reports detailing the conduct 
and results of any interim analyses of the co-primary endpoints 
of the KL4-IRDS-06 study. 


10/19/2004 


General Correspondence/CMC 
Amendment 


Provided DSCO's response to the Division's 74 Letter dated 
June 25, 2004. 


10/21/2004 


FDA Letter 


Form FDA 483 issued for inspection held on October 13, 15, 
18, and 21, 2004. 


10/22/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided a list of hotel accommodations and transportation 
services for the upcoming inspections. ( Note: Date on fax 
transmittal form is incorrectly recorded as 10/22/2003 s/b 
10/22/2004) 


10/28/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided certifications for the four sites who are going to be 
audited (08, 30, 72, and 75) stating they are available on the 
scheduled dates of inspection. 


11/1/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 
DSCO Facsimile 


Provided relevant information for the DSMB in response to the 
agency request from the October 27, 2004 teleconference. (3 
Volumes) 


11/3/2004 


General Correspondence 
Response to FDA Request for 


Provided two replacement pages to the November 1, 2004 
DSMB submission. A copy of the cover letter was also 
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Additional Information 
DSCO Facsimile 


provided via facsimile to C. Yu (FDA). 


1 1/15/2004 


General Correspondence 
Response to Form FDA 483 


Provided additional information for the response to the Form 
FDA 483 issued on August 16, 2004 to both the Philadelphia 
District Office and the Division. Initial response was provided 
September 13, 2004. 


11/17/2004 


General Correspondence 


Notification of Change of Corporate Address to 2600 Kelly 
Road, Warrington, PA 18976 


11/22/2004 


FDA Facsimile 

FDA Request for Additional 

Information 


Request for additional information for the patients for the 
KL4-IRDS-06 study. 


11/23/2004 


General Correspondence 
Response to Form FDA 483 


Provided a response to the Form FDA 483 issued on 
November 2, 2004. Copy provided to the Division and the LA 
District Office. 


11/24/2004 


FDA Meeting Minutes 


Agency's meeting minutes from October 27, 2004 
teleconference. 


11/24/2004 


DSCO Facsimile 
Response to FDA 483 


Provided November 23, 2004 cover letter in response the FDA 
483 issued on November 2, 2004. 


11/24/2004 


General Correspondence 
FDA Facsimile 
Response to FDA 483 


Provided a response regarding additional information 
requested during the inspection held at Discovery from Nov. 8- 
10, 2004. 


11/29/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided a complete copy of the submission of November 24, 
2004 which included a description of actions taken at three 
adjudication meetings, a list of patients adjudicated at the 
corresponding meetings, and copies of 1 7 requested patient 
files. (2 Volumes). 


12/1/2004 


Response to FDA Request for 
Additional Information 


Provided a response the FDA's November 22, 2004 facsimile 
regarding additional information for patients who died by day 
14 regarding relationship to RDS. 


12/1/2004 


Response to FDA Request for 
Additional Information 
Response to Form FDA 483 


Provided a complete copy of the November 15, 2004 
submission. 


12/1/2004 


DSCO Facsimile 


Provided a copy of the November 24, 2004 letter to DSI in 
response to additional items requested during the agency's visit 
November 8-10, 2004. 


12/8/2004 


General Correspondence 
Clarification to NDA 
Submission Dated April 13, 
2004 


Provided a list the SAS decodes/codes of countries in KL4- 
IRDS-02 and KL4-IRDS-06. 


12/8/2004 


General Correspondence 
Clarification to NDA 
Submission Dated December 1, 
2004 


Provided the electronic document room with a copy of the 
SAS Data Transport File provided on December 1, 2004. CD- 
ROM also included cover letters, 356h form, and 
corresponding SAS decodes/codes. 


12/8/2004 


General Correspondence 
Clarification to NDA 
Submission Dated December 1, 
2004 


Provided a list the SAS decodes/codes of the adjudicators and 
relationship of death to RDS. 


12/9/2004 


DSCO Facsimile 


Provided a copy of the 3 cover letters submitted on December 
8, 2004 in response to the December 7, 2004 telephone 
request. 


12/14/2004 


FDA Facsimile 

FDA Request for Additional 

Information 


Request for additional information regarding the process of the 
adjudication committee's votes. 


12/17/2004 


General Correspondence 


Provided clarification for the occurrence of a committee vote 
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DSCO Facsimile 
Clarification to NDA 
Submission Dated December 1 , 
2004 


when 2 adjudicators agreed and clarification for two 

contradictory votes from the same adjudicator. 

Copy of cover letters also sent via facsimile to C. Yu (FDA). 


12/20/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided Dr. Chowdhury a letter stating that new CD-ROMS 
were provided to the EDR. 


12/20/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided new CD-ROMS to the EDR as clarification to 
1 1/29/04 submission 


12/21/2004 


DSCO Facsimile 


Provided copies of submissions sent on 12/20/04 to the EDR 
and Dr. Chowdhury. 


12/21/2004 


Form FDA 483 


Form FDA 483 for Dec. 20 - Dec. 21, 2004 inspection at 
Doylestown facility. 


12/28/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided the Electronic Document Room (EDR) with a copy 
of the Draft Package Insert in Word. Additionally, provided 
the Division with a copy of the cover letter sent to the EDR. 


12/29/2004 


General Correspondence 


Provided notification to the agency of the transfer of 
specimens and documentation from Provident Preclinical, Inc. 
to Discovery and EPL Archives. 




DSCO Facsimile 

Response to FDA Request for 

Additional Information 


r roviaeu copies oi uie cover letters suumiixea to ine nuts*, ana 
Pulmonary Division on December 28, 2004. 


1/4/2005 


General Correspondence 
Clarification to Original NDA 
Submission Dated April 13, 
2004 

DSCO Facsimile 


Provided notification to the agency that DMF No. 17159 was 
updated as requested on Dec. 9, 2004. Also provided a copy of 
the cover letter via fax. 






1/6/2005 


DSCO Facsimile 


Provided a copy of the cover letter for Discovery's January 4, 
2005 submission to NDA 21-746 regarding the amended DMF 
No. 17159 


1/6/2005 


FDA Facsimile 


Request for clarification regarding the differences of abnormal 
findings in protocols KL4-IRDS-02 and KL4-IRDS-06; 
additionally, whether or not ultrasounds were used. 


1/6/2005 


General Correspondence 
Response to Form FDA 483 


Provided a response to the Form FDA 483 issued on Dec. 21, 
2004 to both the Philadelphia District Office and the 
Pulmonary Division. 


1/7/2005 


DSCO Facsimile 


Provided copies of the cover letters provided to both the 
Philadelphia District Office and the Pulmonary Division in 
response to the Form FDA 483 issued on Dec. 21, 2004. 


1/7/2005 


FDA Letter 

Establishment Inspection 
Report 


Provided a copy of the establishment inspection report for the 
inspection conducted at UCSD from November 1 - November 
2, 2004. 


1/10/2005 


General Correspondence 
Response to FDA Request for 
Additional Information 
DSCO Facsimile 


Discovery's response to the agency's Jan. 6, 2005 facsimile and 
Jan. 10, 2005 telephone conversation regarding the differences 
of abnormal findings in protocols KL4-IRDS-02 and KL4- 
IRDS-06; additionally, whether or not ultrasounds were used. 
Also provided a copy of the submission via facsimile, (copy of 
the agency's Jan. 6, 2005 facsimile included). 


1/12/2005 


General Correspondence 
Response to Form FDA 483 


Provided a response to the Form FDA 483 issued on Dec. 9, 
2004 to both the Philadelphia District Office and the 
Pulmonary Division. 


1/12/2005 


DSCO Facsimile 


Resent Discovery Jan. 10, 2005 fax which included 
Discovery's response to the comments received from the 



US. Patent No.: 5,260,273 
(Appln.No.: 07/715,397) 



Page 27 of 3 8 



15263638.3 BUSINESS 



Express Mail No. EM218064126US 



Date 


Type of Submission 


Description of Submission 






agency on Jan. 6, 2005 regarding the differences of abnormal 
findings in protocols KL4-IRDS-02 and KL4-IRDS-06; 
additionally, whether or not ultrasounds were used. 


1/13/2005 


FDA Letter 

General Correspondence 


Acknowledgement of receipt of Discovery's January 12, 2005 
submission to the Philadelphia District Office regarding DSCO 
responses to the FDA Form 483 


1/14/2005 


FDA Facsimile 

FDA Meeting Minutes 


FDA Meeting Minutes from January 10, 2005 Teleconference. 


1/31/2005 


General Correspondence 
Response to FDA 483 
Laureate Letter 


Provided a response to the Form 483 issued on January 2 1 , 
2005 to the Parsippany, NJ Field Office. 


1/31/2005 


General Correspondence 
Response to Form FDA 483 
DSCO Facsimile 


Provided a copy of response to the Form 483 issued on 
January 21, 2005 to the Pulmonary Division. Additionally, 
provided a copy of cover letters along with attachments 1 and 
2 via facsimile. 


2/3/2005 


FDA Letter 

Establishment Inspection 
Report 


Provided a copy of the establishment inspection report for the 
inspections conducted August 10 - 16, and December 20-21, 
2004 at Discovery's Doylestown facility. 


2/11/2005 


General Correspondence 


Response to FDA meeting minutes from January 10, 2005 
teleconference. 


2/11/2005 


FDA Facsimile 


Provided approvable letter for ND A 2 1 -746 which includes 
deficiencies noted during the review process. 


2/11/2005 


FDA Letter 


Provided approvable letter for NDA 21-746 which includes 
deficiencies noted during the review process. 


2/17/2005 


General Correspondence 


Notification of intent to file an amendment to NDA 21-746 in 
response to the February 11, 2005 approvable letter. 


2/17/2005 


DSCO Facsimile 


Notification of intent to file an amendment to NDA 21-746 in 
response to the February 11, 2005 approvable letter. 


3/18/2005 


General Correspondence 
FDA Facsimile 


Request for clarification to the approvable letter dated 
February 11, 2005 from the agency. Cover letter also sent via 
facsimile. 


3/20/2005 


General Correspondence 
FDA Letter 


Comments from the FDA regarding the SOP Manual for the 
KL4-IRDS-06 Adjudication Committee (Nov. 19,2003) and 
request for corrections. 


3/31/2005 


General Correspondence 


Update to manufacturing activities. 


4/1/2005 


General Correspondence 


Provided Discovery's clarification and proposal to the 
Agency's February 11, 2005 approvable letter regarding the 
CMC section of NDA 21-746. 


4/2/2005 


DSCO Facsimile 


Provided a copy of the cover letter and Discovery's 
clarification and proposal to the Agency's February 11, 2005 
approvable letter regarding the CMC section of NDA 21-746. 


4/8/2005 


General Correspondence 
DSCO Facsimile 
DSCO E-mail 


Request for the division's acceptance of proposed submission 
of clinical information for the safety update. Cover letter sent 
via e-mail and facsimile. 


5/11/2005 


FDA Letter 


FDA's response to submission dated 04/08/2005- submission 
of clinical information for safety update 


6/8/2005 


General Correspondence 
DSCO Facsimile 


Request for a teleconference to discuss April 1, 2005 CMC 
points of clarification document sent via courier and fax. 


6/17/2005 


General Correspondence 
FDA Letter 


Notification of date and time of CMC points of clarification 
teleconference: July 29, 2005 (1 1:00 AM - 12:00 PM), a 
tentative list of attendees. 12 copies of meeting package 
requested. 
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7/6/2005 


General Correspondence 


Provided copies of the July 29, 2005 Meeting Package 
regarding the CMC section of NDA 21-746. 


7/13/2005 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided a copy of response to the remaining items noted on 
the Form 483 dated January 21, 2005. 


7/27/2005 


General Correspondence 
DSCO Facsimile 


Discovery's request to cancel the July 29, 2005 teleconference 
to discuss the CMC section of NDA 21-746 sent via FedEx 
and fax. 


7/29/2005 


PDUFA Response 


Provided the North Brunswick Field Office with a copy of 
Volumes 1, 153-157. 


7/29/2005 


PDUFA Response 


Provided a response to the February 11, 2005 PDUFA letter 
(157 Volumes) to the Pulmonary Division. Copy of cover 
letters sent to C. Yu via facsimile. 


8/16/2005 


FDA Facsimile 


FDA Comments regarding Discovery's July 29, 2005 PDUFA 
response. 


10/5/2005 


General Correspondence 
DSCO Facsimile 


Provided the complete PDUFA response in response the 
approvable letter dated February 11, 2005 and the August 16, 
2005 facsimile to the Agency and the field office. 


10/20/2005 


FDA Facsimile 
FDA Letter 


Acknowledgment of the October 5, 2005 PDUFA response, 
which is considered a class 2 response to the February 1 1 , 
2005 approvable letter. The user fee goal date is April 6, 2006. 


10/24/2005 


General Correspondence 


DSCO response to the FDA request for additional copies of 
10/05/05 Resubmission- Complete Response to NDA 
Approval Letter-dated 02/1 1/05 and 08/16/05 FDA Fax. 


11/2/2005 


General Correspondence 


DSCO response to the FDA request for additional information. 


11/22/2005 


FDA Facsimile 


Request for annotated amended clinical study reports for KL4- 
IRDS-02 and KL4-IRDS-06 as well as the ISE, or written 
guides specifying the changes in the clinical study reports and 
ISE submitted in the PDUFA response. 


11/23/2005 


General Correspondence 
DSCO Facsimile 


Provided a type C meeting request to gain agreement with the 
Agency regarding the appropriateness of data submitted in 
Discovery's October 5, 2005 PDUFA response in relation to 
drug product impurity qualification and analytical 
methodology and confirm there is no additional issues pending 
with the NDA. 


12/2/2005 


FDA Facsimile 
FDA Letter 


Notification that our November 23, 2005 meeting request 
would not be considered productive at this time, (electronic 
version- date received 12/03/2005 and fax version- date 
received 12/02/2005). 


12/9/2005 


DSCO Facsimile 
General Correspondence 
Response to FDA Request for 
Additional Information 


Provided requested clinical information from the FDA's 
November 23, 2005 fax regarding the KL4-IRDS-02 and KL4- 
IRDS-06 clinical study reports and the SURFAXIN Integrated 
Summary of Efficacy. (3 Volumes) 


1/4/2006 


DSCO Facsimile 
General Correspondence 
Response to FDA Request for 
Additional Information 


Provided notification of transfer of ownership of 
manufacturing facility. 


1/20/2006 


DSCO Facsimile 
General Correspondence 


Provided additional information regarding the transfer of 
ownership of the SURFAXIN manufacturing facility . 


1/20/2006 


DSCO Letter 

General Correspondence 


Provided additional information regarding the transfer of 
ownership of the SURFAXIN manufacturing facility. 


2/7/2006 


DSCO Letter 

General Correspondence 


Provided "Coming Soon" promotional pieces (advertisement 
and CD-ROM) for SURFAXIN to DDMAC and the 
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Pulmonary Division. 


3/2/2006 


DSCO Letter 

General Correspondence 


Provided updated draft vial and carton labels for SURFAXIN 
in response to the February 1 1, 2005 approvable letter. 


3/31/2006 


FDA Letter 

General Correspondence 


Provided approvable letter for NDA 21-746 which includes 
deficiencies noted during the second review process. 


3/31/2006 


FDA Facsimile 
General Correspondence 


Provided approvable letter for NDA 21-746 which includes 
deficiencies noted during the second review process. 


4/6/2006 


DSCO Letter 

General Correspondence 


Notification of Intent to File an Amendment to the Approvable 
Letter Dated March 3 1 , 2006. 


5/23/2006 


General Correspondence 
Response to Form FDA 483 


Provided a copy of the May 1 9th submission to the North 
Brunswick, NJ District Office to the Form FDA 483 issued on 
April 7, 2006 for Discovery, Totowa to the Division, (copy of 
Form 483 included). 


5/31/2006 


General Correspondence 
Response to Form FDA 483 


Provided a copy of the May 1 9th submission sent to the North 
Brunswick, NJ District Office in response to the Form FDA 
483 issued on April 7, 2006 for Discovery, Totowa to the 
Parsippany Office. 


9/1/2006 


FDA Letter 

Establishment Inspection 
Report 


Provided a copy of the Establishment Inspection Report (EIR) 
for the inspection conducted March 23, 2006 - April 7, 2006 at 
Discovery's Totowa facility. 


9/27/2006 


General Correspondence 
Meeting Request/Meeting 
Package 


Request for a Type C meeting with the FDA to discuss CMC 
deficiencies identified in the March 31, 2006 Approvable 
Letter. Submission also serves as meeting package. 


9/27/2006 


DSCO Facsimile 
Meeting Request/Meeting 
Package 


Provided a copy of the Type C meeting request/package for 
NDA 21-746 without attachments via facsimile. 


10/6/2006 


General Correspondence 


Provided the FDA with Desk Copies of Type C Meeting 
Request/Meeting Package. 


10/9/2006 


General Correspondence 


Provided the FDA with additional Desk Copies of Type C 
Meeting Request/Meeting Package. 


10/16/2006 


FDA Facsimile 


Confirmation of December 21, 2006 Type C Meeting at 3:00 
PM to discuss deficiencies noted in the FDA's March 31, 2006 
letter. 


11/16/2006 


DSCO Facsimile 


Provided supplement to September 27, 2006 meeting package 
(excluding two appendices) via fax which includes information 
regarding the qualification of the SURFAXIN drug product 
and drug substance impurities. 


11/16/2006 


General Correspondence 
Supplement to September 27, 
2006 Meeting Package 


Provided supplement to September 27, 2006 meeting package 
which includes information regarding the qualification of the 
SURFAXIN drug product and drug substance impurities. 


11/27/2006 


DSCO Facsimile 
Supplement to September 27, 
2006 Meeting Package 


Provided second supplement to September 27, 2006 meeting 
package via fax regarding the in- vivo bioassay and the 
production of new process validation batches. 


11/27/2006 


General Correspondence 
Supplement to September 27, 
2006 Meeting Package 


Provided second supplement to September 27, 2006 meeting 
package regarding the in-vivo bioassay and the production of 
new process validation batches. 


12/14/2006 


DSCO Facsimile 
General Correspondence 


Provided revised list of meeting attendees for the December 
21,2006 meeting. 


12/20/2006 


FDA Facsimile 


Comments for December 2 1 , 2006 Meeting regarding 
questions contained in Discovery's submissions dated 
September 27, November 16 and November 27, 2006. 


1/8/2007 


General Correspondence 
Meeting Minutes 


Provided a copy of Discovery's meeting minutes from the 
December 21, 2006 Meeting. 


1/8/2007 


DSCO Facsimile 


Provided a copy of Discovery's meeting minutes from the 
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Meeting Minutes 


December 21, 2006 Meeting via fax (Attachment not included 
in fax). 


1/18/2007 


FDA Facsimile 
Meeting Minutes 


Agency's meeting minutes from the December 2 1 , 2006 
Meeting. 


9/10/2007 


General Correspondence 
Safety Updates 


Request for FDA Feedback on Discovery's Proposed Extent 
and Format of the Safety Update Report. 


10/22/2007 


FDA Letter 

FDA Request for Additional 
Information 


Agency's comments on Discovery's request sent 9/10/07 for 
the proposed extend and format of the requested safety update 
report (electronic version received 10/22/2007 and US mail 
version received 10/25/2007). 


10/31/2007 


Resubmission of NDA 
Application 


Provided Discovery's complete response to the Agency's 
March 31, 2006 Approvable Letter (3 Sets of 16 volumes). 


11/2/2007 


Resubmission of NDA 
Application - Field Copy 


Provided North Brunswick Field Office with a copy of 
Discovery's October 31, 2007 submission. 


11/12/2007 


Response to FDA Request for 
Additional Information 


Provided draft labeling for resubmission dated October 3 1 , 
2007 to the Electronic Document Room. 


11/15/2007 


FDA Facsimile 


FDA's acknowledgment of Discovery's October 31, 2007 
resubmission, which is considered a complete, class 2 response 
to the March 31, 2006 Approvable Letter. 


11/15/2007 


FDA Letter 


FDA's acknowledgment of Discovery's October 31, 2007 
resubmission, which is considered a complete, class 2 response 
to the March 31, 2006 Approvable Letter. US Mail-date 
received 11/28/2007. 


11/26/2007 


General Correspondence 


Provided additional desk copies of Discovery's resubmission 
dated October 31, 2007 (Module 1 & Response Items) to 
Regulatory Project Manager, at the FDA. 


11/29/2007 


FDA Request for Additional 
Information 


FDA request for additional CMC information to continue the 
review of Discovery's 10/31/07 submission (electronic 
version- date received 1 1/29/2007 and US mail version- date 
received 12/05/2007). 


11/30/2007 


General Correspondence 
Response to FDA Observations 
from Form FDA 483 Dated 
September 24, 2007 


Provided DSCO's response to the 483 dated 9/24/2007 to the 
Philadelphia District Office. Response includes 23 Exhibits. 


12/5/2007 


Response to FDA 483 Dated 
9/24/07 


Provided the Agency with a copy of the text portion of the 
submission package dated 1 1/30/07 to the FDA's Philadelphia 
District Office regarding the 483 dated 9/24/07. 


12/7/2007 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided a written response to Agency's 1 1/29/2007 
information request letter regarding closure dates of Totowa 
and date available for inspection, dates for stability data, and 
format of stability data. 


12/10/2007 


General Correspondence 


Provided one additional desk copy of Discovery's 
resubmission dated 10/31/2007 (Module 1 & Response Items) 
to Regulatory Project Manager at the FDA. 


12/20/2007 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided an update to Discovery's 12/7/2007 written response 
to the Agency's 1 1/29/2007 information request letter. 


12/21/2007 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided a written response to Agency's 1 1/29/2007 
information request letter. 


1/4/2008 


General Correspondence 


Provided a copy of the draft labeling that was included in 
Discovery's 10/31/2007 in SPL format. 


1/4/2008 


General Correspondence 


Provided NJ District Field Office with a copy of Discovery's 
12/21/2007 submission to the Division regarding the Agency's 
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1 1/29/2007 information request letter. 


1/8/2008 


General Correspondence (E- 
mail) 

Response to FDA Request for 
Additional Information 


Provided response to LA District Field Office's 1/8/08 request 
regarding testing facility. Information included: background 
information on SURFAXIN and all applicable sections from 
Discovery's 10/31/07 response which refer to testing. 


1/11/2008 


FDA Letter 

Request for Additional 

Information 


FDA Request for an updated list of all sites involved in the 
manufacturing and testing of the drug product and drug 
substances, including activities performed, and contact 
information. For sites no longer involved date of last 
involvement and whether or not the site should remain active 
as an alternate site. 


1/18/2008 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided a written response to the Agency's 1/1 1/2008 request. 
Items included: updated list of all sites currently involved in 
the manufacturing and testing of the drug product and drug 
substances and replacement pages for sections 3.2.S.2.1 and 
3.2.P.3.1 (Manufacturers) of Module 3 to reflect the updated 
list of manufacturing and testing sites. 


1/21/2008 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided response to Wilmington DE office 1/18/2008 request 
regarding testing facility. Provided information via e-mail. 
Information included: Sections 3.2.P.3.1, 3.2.P.2.5., 3.2.P.8.2, 
and 3.2.P.5.1 from October 31, 2007 complete response. 


1/25/2008 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided the NJ District Office with a copy of DSCO's 
1/18/2008 response to the Agency's 1/1 1/2008 information 
request letter. Items included: Updated list of all sites currently 
involved in the manufacturing and testing of the drug product 
and drug substances and replacement pages for sections 
3.2.S.2.1 and 3.2.P.3.1 (Manufacturers) of Module 3 to reflect 
the updated list of manufacturing and testing sites. 


2/29/2008 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided the Agency with stability data on Surfaxin new 
process validation lots. 


3/3/2008 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided the NJ District Office with a coy of DSCO's 2/29/08 
submission that included stability data on Surfaxin new 
process validation lots. 


4/7/2008 


General Correspondence 
Response to FDA Observations 
from Form FDA 483 Dated 
3/25/2008 


Provided the Parsippay, NJ District Office with Discovery's 
response to the Form FDA 483 Dated March 25, 2008. 
(Totowa SOPs provided as attachments). 


4/10/2008 


General Correspondence 
Response to FDA Observations 
from Form FDA 483 Dated 
3/25/2008 


Provided the Division with a copy of Discovery's 4/7/2008 
response to the Parsippay, NJ District Office regarding the 
Form FDA 483 Dated 3/25/2008. (Totowa SOPs provided as 
attachments). 


4/14/2008 


FDA Facsimile (Sent via 
Email) 


FDA Comments regarding DSCO's draft labeling submitted in 
DSCO's resubmission dated 10/31/2007. (Submitted to 
Electronic Document Room 1 1/12/2007). 


4/21/2008 


General Correspondence 


DSCO Response to FDA Labeling Comments Dated 
4/14/2008. Attachments include draft PI. 


4/25/2008 


FDA Facsimile (Sent via 
Email) 


FDA Comments regarding DSCO's draft labeling (PI) 
submitted 4/21/2008. 


4/29/2008 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided the Agency with DSCO's revised draft package insert 
dated 4/28/08 in response to the Agency's 4/25/08 fax. 


4/29/2008 


General Correspondence 
Response to FDA Request for 


Provided the Agency with DSCO's revised draft vial and 
carton labels in response to the Agency's 4/14/08 comments. 
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Date 


Type of Submission 


Description of Submission 




Additional Information 




4/29/2008 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided the Agency with information regarding 
activities/responsibilities that were transferred from Laureate 
Princeton, NJ to Discovery. 


5/1/2008 


FDA Letter 


FDA's Approvable Letter (18 CMC Comments and 2 Draft 
Labeling Comments) (electronic version dated 5/1/2008, US 
mail date received 05/06/2008). 


5/5/2008 


General Correspondence 


Notification of Intent to File Amendment to the Approvable 
Letter Dated 5/1/2008. 


5/14/2008 


General Correspondence 


End of Review Meeting Request/Package- Regarding 
Approvable Letter Dated 5/1/2008. 


5/20/2008 


General Correspondence 


Desk Copies for June 18, 2008 End-of Review Meeting 


5/28/2008 


General Correspondence 


FDA confirmation of End- of-Review meeting scheduled for 
06/18/2008. 


6/3/2008 


General Correspondence 


Provided the Agency with 12 desk copies of June 3, 2008 
Meeting Submission (Supplement to the May 14, 2008 End of 
Review Meeting Package). 


6/3/2008 


General Correspondence 


Provided the Agency with 3 copies of Meeting Submission- 
Supplement to the May 14, 2008 End of Review Meeting 
Package. 


6/17/2008 


FDA Facsimile (Sent via 
Email) 


FDA comments regarding DSCO's questions submitted in the 
May 14, 2008 Meeting Package Submission 


7/14/2008 


FDA Meeting Minutes 


FDA Meeting Minutes from June 18, 2008 Teleconference 


10/17/2008 


Resubmission of NDA 
Application 


Provided Discovery's complete response to the Agency's May 
1, 2008 Approvable Letter (Total of 7 volumes). Response 
consisted of the following: Response Items (1 volumes), 
Module 1 (1 volume), Module 3 (2 volumes), and Method 
Validation Package (3 volumes). 


10/17/2008 


General Correspondence 


Stamped Received Cover Letters for Resubmission dated 
17October2008 from the Division, Division EDR (includes CD 
ROM) and NJ Field Office. 


11/7/2008 


FDA Letter 


FDA response to the 10/17/2008 resubmission. The response is 
considered a Class 2 response (electronic version). Letter 
received via US mail received 1 1/20/2008. 


11/25/2008 


General Correspondence 


Provided 4 additional copies of Resubmission dated 
10/17/2008- Response Items (1 Vol.), Mod 1 (Vol 1) and Mod 
3 (Vol 1 and 2). 


2/12/2009 


General Correspondence 


Tightening of Surfaxin Drug Product Acceptance Criteria 
(Revised Proposed Limits for Lipid-Related Impurities DG2 
and DPP A) 


2/17/2009 


General Correspondence 


Field Copy of Minor Amendment sent on 02/12/2009 
regarding; Tightening of Surfaxin Drug Product Acceptance 
Criteria. 


3/12/2009 


General Correspondence 


Response to March 4, 2009 Teleconference. 


3/13/2009 


Response to FDA Request for 
Additional Information 


1 Desk Copy of April 7,2008 submission to the NJ District 
Office 


4/17/2009 


FDA Complete Response Letter 


FDA Complete Response Letter. 


4/24/2009 


General Correspondence 
End-of-Review Meeting 
Request/Package 


End-of-Review Meeting Request/Package to discuss FDA's 
comments regarding the in-vivo BAT and Discovery's reliance 
on literature from the April 17, 2009 Complete Response 
Letter. 


5/11/2009 


End-of-Review Meeting 
Request Grant Letter 


FDA's End-of-Review meeting request grant letter. 


5/19/2009 


General Correspondence 


Supplement to April 24, 2009 End-of-Review Meeting 



U.S. Patent No.: 5,260,273 
(Appln.No.: 07/715,397) 



Page 33 of 38 



15263638.3 BUSINESS 



Express Mail No. EM218064126US 



Date 


Type of Submission 


Description of Submission 




Supplement to April 24, 2009 
End-of-Review Meeting 
Request/Package 


Request/Package . 


5/21/2009 


General Correspondence 


Request to expunge March 27, 2009 letter. 


6/1/2009 


General Correspondence 


FDA Responses to Questions in Briefing Package (April 24, 
2009 original request and May 19, 2009 supplement) for June 
2, 2009 meeting. 


6/16/2009 


General Correspondence 
FDA Meeting Minutes 


FDA Meeting Minutes from June 2, 2009 Meeting (Received 
via US Mail on 6/23/2009) 


6/26/2009 


General Correspondence 


Proposed revisions to the FDA's meeting minutes dated June 
16, 2009 from the June 2, 2009 meeting. 


8/5/2009 


General Correspondence 
Type C Meeting 
Request/Briefing Package 


Meeting Request/Package to discuss the design of a limited 
clinical trial. 


9/2/2009 


General Correspondence 
FDA Meeting Grant Letter 


FDA Meeting Grant Letter in response to August 5, 2009 
meeting request. Type C Meeting Date September 29, 2009 
(Received via e-mail 9/2 and US Mail 9/9) 


9/2/2009 


General Correspondence 
Additional Copies of August 5, 
2009 Type C Meeting 
Request/Package 


Provided 3 additional copies of August 5, 2009 Type C 
Meeting Request/Package. 


9/11/2009 


General Correspondence 
Updated Discovery Meeting 
Attendee List 


Provided updated Discovery attendee list for September 29, 
2009 teleconference. 



\ 
I 
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§1. 7 40(a) (12): Eligibility For, and Lensth Of Interim Extension of Patent Term 

Discovery Labs believes that U.S. Patent No. 5,260,273 is eligible for interim extension 
under 35 U.S.C. §156 because it satisfies all the requirements for such extension as follows: 

35 U.S.C. §156(a) . The f 273 patent claims a drug product and a method 
of using a drug product. 

35 U.S.C §156(a)(l) . The term of the ! 273 patent has not expired before 
submission of the instant application. 

35 U.S.C. §15600(2) . The term of the '273 patent has never been 
extended under 35 U.S.C. §156(e)(l). 

35 U.S.C. §156(a)(3) . The instant application is being submitted by the 
agent (Discovery Labs) of the owner of record (Scripps) of the '273 
patent, and in accordance with the requirements of 35 U.S.C. § 156(d) 
and the rules of the U.S. Patent and Trademark Office. 

35 U.S.C. §156(a)(4) . The pending product for which approval is sought, 
Surfaxin®, and its method of use, have been subject to a regulatory 
review period before commercial marketing or use. 

35 U.S.C. SI 56(a)(5)(A) . The commercial marketing or use of the 
pending product, Surfaxin®, after the regulatory review period, will be 
the first permitted commercial marketing or use of the pending product 
under the provisions of the FFDCA. (21 U.S.C. §355), under which such 
regulatory review period will occur. 

35 U.S.C. 8156(c)(4) . No other patent has been extended under 35 
U.S.C. § 156(e)(1) for the same regulatory review period as the pending 
product Surfaxin®. Discovery Labs is filing concurrently with this 
application, additional initial applications for interim extensions of patent 
term under 35 U.S.C. §156(d)(5) for U.S. Patent No. 5,407,914 and U.S. 
Patent No. 5,789,381, which are subject to the same regulatory review 
period for the pending product Surfaxin®. Because these applications 
are for interim extensions under 35 U.S.C. § 156(d)(5), they do not 
qualify as patents extended under 35 U.S.C. § 156(e)(1) for the same 
regulatory review period for the pending product Surfaxin®. 
Accordingly, the present application is eligible for interim patent term 
extension under 35 U.S.C. § 156(c)(4). 

The length of interim extension of the term of the '273 patent claimed by Discovery Labs 
is one (1) year. 

The maximum length of term extension available for the '273 patent based on approval of 
Surfaxin®, when approved, will be five years, and the length of extension will be determined as 
follows: 

As defined in 37 CFR § 1.775(c), the length of the regulatory review period for a human 
drug is the sum of (1) and (2) below: 



U.S. Patent No.: 5,260,273 
(AppIn.No.: 07/715,397) 



Page 35 of 38 



15263638.3 BUSINESS 



Express Mail No. EM218064126US 



(1) The number of days in the period beginning on the date an 
exemption under subsection (i) of §505 or subsection (d) of §507 
of the FFDCA became effective for the approved product and 
ending on the date the application was initially submitted for 
such product under those sections and 

(2) The number of days in the period beginning on the date the 
application was initially submitted for the approved product 
under subsection (b) of §505 or §507 of the FFDCA and ending 
on the date the application was approved. 

The period specified by (1) is the number of days in the period beginning on the date IND 
No. 40,287 became effective, i.e., Sept. 5, 1992, and ending on the date NDA No. 21-746 was 
initially submitted, i.e., April 13, 2004, which is 4239 days. The regulatory review period under 
(2) is still ongoing but has lasted over 1982 days as of September 15, 2009. Accordingly, as of 
September 15, 2009, the length of the regulatory review period is 4239 days plus 1982 days, or 
6221 days. 

Pursuant to 37 CFR §1 .775(d), Discovery Labs expects that the length of the extension 
available for the '273 patent will be the maximum allowed, which is five years. The term of the 
! 273 patent as extended was calculated as follows: 

37 CFR §1.775(d)q)fi) . The *273 patent issued on November 9, 
1993. The number of days in periods (1) and (2) above that were 
on and before the date on which the patent issued, all in period 
(1), is 431 days. The number of days in period (1), above, is 
4239 days. The period specified by 37 CFR §1.775(d)(l)(i) is 
therefore 3808 days. 

37 CFR S1.775fd)(l)fli) . Applicant has acted with due 
diligence during the entire regulatory review period. 
Accordingly, the period specified by 37 CFR §1 .775(d)(1)(H) is 
0 days. 

37 CFR S1.775(d)a)flii) . The period specified by 37 CFR 
§1.775(d)(l)(i) is 3808 days. One half of this period is 1904 
days. The period specified by 37 CFR § 1 .775(d)(l )(iii) is 
therefore 3886 days (6221 - 431 - 1904). 

37 CFR 81.775(d)(2) . The original term of the '273 patent, as 
shortened by terminal disclaimers, expires Nov. 17, 2009. 
Adding 3886 days to this term would extend the term of the '273 
patent to July 8, 2020. 

37 CFR §1.775(d)(3). NDA No. 21-746 has not yet been 
approved. If the NDA were approved on Sept. 15, 2009, the date 
specified by 37 CFR §1.775(d)(3) would be Sept. 15, 2023. 
Accordingly, the date specified by 37 CFR §1 .775(d)(3) can be 
no earlier than Sept. 15, 2023. 
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37 CFRS1.775(d)(4V Since the date specified by 37 CFR 
§1 .775(d)(3) can be no earlier than Sept. 15, 2023, the earlier of 
this date and the date specified by 37 CFR §1 .775(d)(2) is July 8, 
2020. 

37 CFR §1.775(d)(5) . The original term ofthe ! 273 patent 
expires on Nov. 17, 2009. Adding five years to that date results 
in a date of Nov. 17, 2014. The earlier of this date and the date 
specified by 37 CFR § 1.775(d)(4) is Nov. 17, 2014. 

Accordingly, pursuant to 37 CFR §1 .755(d), Discovery Labs expects that the length of 
the extension available for the f 273 patent will be the maximum allowed, which is five years. 
Discovery Labs also reasonably expects that the applicable regulatory review period under 35 
U.S.C. §156(g)(l)(B) that began for Surfaxin® will extend beyond Nov. 17, 2009, the date of 
expiration of the f 273 patent. Discovery Labs therefore requests a first interim one year extension 
of the term of U.S. Patent No. 5,260,273. 

SL 740(a) (13): Duty of Disclosure 

Discovery Labs acknowledges a duty to disclose to the Director of the U.S. Patent and 
Trademark Office and to the Secretary of Health and Human Services any information which is 
material to the determination of entitlement to the extension sought herein. 

S1.740(a)(14): Fees 

Pursuant to 37 CFR §1.20(j)(3), the Commissioner is hereby authorized to charge any 
fees which may be required by the accompanying papers, or credit any overpayment to deposit 
Account No. 50-2778 (Our Order No. 382615 (105264)). 

$1. 740(a) (15): Name and Address for Correspondence 

Please direct all inquiries and correspondence relating to this matter to: 

Dechert LLP 

c/o Ann M. Caviani Pease 
2440 W. El Camino Real, Suite 700 
Mountain View, CA 94040-1499 
Tel 1-650-813-4800 

SL740(b) 

Two additional copies of this application are included herewith (for a total of three 

copies). 
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Declaration 



The undersigned duly authorized representative of Discovery Labs hereby declares: 

(a) that he is a patent attorney authorized to practice under the United States Patent and 
Trademark Office and has power of attorney from Discovery Labs for the purpose of transacting 
all matters related to U.S. Patent 5,260,273. Discovery Labs has agency power from its exclusive 
licensor, Scripps, to conduct matters relating to extension of U.S. Patent 5,260,273 before the U.S. 
Patent and Trademark Office and to select its choice of counsel. Documents evidencing this are 
attached as Exhibits A and J. 

(b) that he has reviewed and understands the contents of this application being submitted 
pursuant to 35 U.S.C. § 156(d)(5); and 



(c) that he believes that the patent is entitled to interim extension pursuant to 37 CFR 

§1.790. 



Attached concurrently herewith are the following documents in support of the present 
application: 



Respectfully submitted, 

DECHERT LLP 



Date: October 6, 2009 




DECHERT LLP 
Customer No. 37509 



Tel: 650.813.4800 
Fax: 650.813.4848 



By: George A. Senich 

Registration No. 42,140 

Attorney for Applicant, Discovery Labs 



Exhibit A; 
Exhibit B: 
Exhibit C: 
Exhibit D: 
Exhibit E: 
Exhibit F: 
Exhibit G: 
Exhibit H: 
Exhibit I: 
Exhibit J: 



Appointment of Agent by Assignee; 

Prior Corporate Names of Discovery Labs; 

Identification of Product; 

Copy of the '273 patent; 

Patent Bibliographic Data; 

Certificate(s) of Correction of the '273 patent; 

Terminal Disclaimer(s) of the f 273 patent; 

U.S. IND No. 40,287 Index; 

U.S. NDANo. 21-746 Index; and 

Power of Attorney 
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Exhibit A 



15266956.1. BUSINESS 



Thomas Fitting, Esq., Ph.D. 
Chief Patent Counsel 

10550 North Torrey Pines Road 

La Jolla, California 92037 

mail TPC-8 

tel 858 784 2937 

fax 858 784 9399 

e-mail: Htting@scripps.edu 



David L. Lopez, Esq., 

Executive Vice President, General Counsel 

Discovery Laboratories, Inc. 

2600 Kelly Road, Suite 100 

Warrington, PA 18976-3622 



RE: Application for Extension of Term for U.S. Patent Nos. 5,260,273, 
5,407,914 and 5,789,381 Under 35 U.S.C. Section 156 

Dear Mr. Lopez: 

This letter confirms that the Scripps Research Institute ("Scripps") is the assignee of the entire 
right, title and interest, of U.S. Patent Nos. 5,260,273, 5,407,914, and 5,789,381, in each case subject to 
the confirmatory license to U.S. Government, as evidenced by the assignments recorded in the U.S. Patent 
and Trademark Office ("USPTO") as follows: 



Patent No. 


Issue Date 


Reel No. 


Frame No. 


5,260,273 


November 9, 1993 


005808 


0191 


5,407,914 


April 18, 1995 


015167 


0725 


5,789,381 


August 4, 1998 


015215 


0518 



By this letter, Scripps revokes all previously appointed entities and individuals and appoints 
Discovery Laboratories, Inc. ("Discovery Labs") as its sole agent to prosecute the Application for 
Extension of U.S. Patent Nos. 5,260,273, 5,407,914, and 5,789,381 under 35 U.S.C. Section 156 and to 
handle all matters regarding the above patents. Included herein is the authority of Discovery Labs to 
grant power to Discovery Labs counsel of choice to transact all matters before the USPTO. 

Kind Regards, 

The Scripps Research Institute 



Thomas Fitting, Ph.D., Esq., 
Chief Patent Counsel 




T H E 

Scripps 
Research 
Institute* 



September 3, 2009 
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STATE OF DELAWARE 
CERTIFICATE OF OWNERSHIP 

SUBSIDIARY INTO PARENT 
Section 253 

CERTIFICATE OF OWNERSHIP 
MERGING 

ATI ACQUISITION CORP. 

INTO 

DISCOVERY LABORATORIES, INC. 

Pursuant to Section 253 of the General Corporation Law 
of the State of Delaware 

_ !> iscov «y Laboratories, Inc., a corporation originally incorporated under the 
name of Ansan, Inc. on the 6th day of November, 1 992 and subsequently changed to 

^^ b0nt0tKSf InC ;° n thC 25thday of November, 1997 ?the 

pursuant to the provisions of the Genera] Corporation Law of the State of Delaware: 

, ha ,~ ^ ERE ? Y CER J ,FY that the Corporation owns 100% of the outstanding 

shares of each class of stock of ATI Acquisition Corp., a corporation originally 
.ncorporated under the name of Acute Therapeutics, Inc. on the 11th day of September, 
JS^JT** ?tS 0ame , 10 ATI Ac *™*™ C «*- on the t6th day ifc^lwT 
SSf °A C pr r^ 0nS ° f thc General C-PonHon Law of the State of Delaware 
1 7, 22" u , V Corporation, by a resolution of its Board of Directors duly adopted 

S^ETS" 8 !? u ° n ^ - ,6th ** ° f Vchm&r y. 1999, determined to and did merge ATI 
into itself, which resolution is as follows. 

each clS^nf l5r 0rP ° rati0n ,3Wfully OWns ,00% of outstanding shares of 
Ztl lTn f , ' 3 COI P° rat >on organized and existing under the laws of the 

state of Delaware; and 

rM «An,r^A S x T n the j ^ d8 ™ ent ° f ,his Board of Directors it is desirable for business 

riX?f °. 8 f ATI '? t0 the Cm P OTat '°« ^ to be possessed of all the estate, property 
rights, and privileges of ATI; ^ 

NOW THEREFORE, upon motion duly made, seconded and carried, it was 
unanimously 



STATE OF DELAWARE 
SECRETARY OF STATE 
DTVISION-OF 'CORPORATIONS 
FILED 12:05 PM 10/25/1999 
991450428 - 2315242 



IB/ 24/1 Ml 21:56 



7103498858 



NATIONAL CORP 3v/C3 



p A2iL' 03 



RESOLVED, that such merger be effected by transferring all the assets and 
related liabilities of ATI into the Corporation; and 

FURTHER RESOLVED, that an authorized officer of the Corporation be and is 
hereby directed to make and execute a certificate of ownership setting forth a copy of 
resolution to so merge and assume ATI's liabilities and obligations, the date of adoption 
thereof, and to file the same in the office of the Secretary of the State of Delaware; and 

FURTHER RESOLVED, that the officers of the Corporation be, and they hereby 
are, authorized, empowered, and directed to do and perform all such further acts and 
things, to execute and deliver in the name of the Corporation, and where necessary or 
appropriate, to file with the appropriate governmental authorities, all such further 
certificates, instruments, or other documents, as in their judgment shall be necessary or 
advisable in order to effectuate such merger, the intent and purposes of the foregoing 
resolutions, and any or all of the transactions contemplated therein, 

IN WITNESS WHEREOF, Discovery Laboratories, Inc., for the purpose of 
merging ATI into Discovery Laboratories, Inc. under the laws of the State of Delaware, 
has caused this Certificate of Ownership to be executed in its corporate name this t- 
day of October. A.D. 1999. 



i 

v 




Name: Robert J. Capetola 
Title: *^fAfSi<£$*J*f' f 
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1.1 Descriptive Information 



Surfaxin®, generically known by the name lucinactant , and having CAS Reg. No. 825600-90-6, 
comprises the following active ingredients: 

(1) Sinapultide (KU peptide); 

(2) colfosceril palmitate (dipalmitoylphosphatidylcholine [DPPC]); 

(3) palmitoyloleoylphosphatidyl glycerol, sodium salt (POPG); and 

(4) palmitic acid (PA). 

1.2 Active Pharmaceutical Ingredient: Sinapultide 

Chemical Name: 

L-Lysyl-L^^ 

leucyl~L4eucyl-^^ 

leueyl-L-lysyl-L-leueyl-L-leucyl»L-leucy^^ 

Nonproprietary Name: Sinapultide (USAN; INN) 
Other Designations: KU 
CAS Number: 138531-07-4 
Chemical Structure: 




Molecular Formula: C126H238N26O22 
Molecular Weight: 2469.4 
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1.3 



Active Pharmaceutical Ingredient: Colfosceril Palmitate TDPPC1 



Chemical Names: (1) S.S.Q-Trioxa^-phosphapentaconsa-l-aminium, 4-hydroxy-/V,/V,/V-trimethyl-1- 
oxo-7-[(1-oxohexadecyl)- oxy]-, hydroxide, inner salt, 4-oxide, (/?)-; (2) Choline hydroxide, 
dihydrogen phosphate, inner salt, ester with L-1,2-dipalmitin; (3) 1,2-Dipalmitoyl-sn-Glycero-3- 
Phosphocholine 

Nonproprietary Name: Colfosceril Palmitate (USAN; INN; BAN) 
Other Designations: DPPC 

CAS Number: 63-89-8 

Chemical Structure: 



O 




Molecular Formula: C^HsoNOsP 
Molecular Weight: 734.05 

1.4 Active Pharmaceutical Ingredient: Pa lmitovl-2-Oleovl-3-rPhospho-rac-(1 -Glycerol)! 
Sodium Salt TPOPG1 

Chemical Name: 1 -Palmitoyl-2-oleoyl-sn-glycero-3-phosphoglycerol 

Nonproprietary Name: None 

Other Designations: POPG; L-a-palmitoyl-oleoyl phosphatidylglycerol 
CAS Number: 13879-80-6 
Chemical Structure: 



0 




Molecular Formula: C 4 oH 7 6POioNa 
Molecular Weight: 771.01 
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Molecular Formula: C16H32O2 
Molecular Weight: 256.43 
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US005260273A 

United States Patent [19] [11] Patent Number: 5,260,273 

Cochrane et al. [45] Date of Patent: * Nov. 9, 1993 



[54] PULMONARY SURFACTANT PROTEIN 
AND RELATED POLYPEPTIDE 

[75] Inventors: Charles G. Cochrane, La Jolla; Susan 
D. Revak, San Diego, both of Calif. 

[73] Assignee: The Scripps Research Institute, La 
Jolla, Calif. 

[ * ] Notice: The portion of the term of this patent 
subsequent to Nov. 17, 2009 has been 
disclaimed. 

[21] Appl. No.: 71537 

[22] Filed: Jun. 14, 1991 

Related U.S. Application Data 

[63] Continuation-in-part of Ser. No. 293,201, Jan. 4, 1989, 
Pal. No. 5,164,369, which is a continuation-in-part of 
Ser. No. 141,200, Jan. 6, 1988, abandoned. 

[51] Int. CU C07K 5/10; C07K 7/06; 

C07K 7/08; C07K 7/10 

[52] U.S. a 514/12; 514/13; 

514/14; 514/15; 530/320; 530/325; 530/326; 

530/327; 530/328 

[58] Field of Search 514/12,13,14,15; 
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ABSTRACT 



A synthetic pulmonary surfactant comprising a pharma- 
ceutically acceptable phospholipid admixed with a pol- 
ypeptide comprising at least 10 amino acid residues and 
no more than about 60 amino acid residues, said poly- 
peptide including a sequence having alternating hydro- 
phobic and hydrophilic amino acid residue regions rep- 
resented by the formula (Z a U b)cZd, wherein: 
Z is a hydrophilic amino acid residue independently 

selected from the group consisting of R and K; 
U is a hydrophobic amino acid residue independently 

selected from the group consisting of V, I, L, C, Y 

and F; 

a has an average value of about 1 to about 5; 
b has an average value of about 3 to about 20; 
c is 1 to 10; and 
d is 1 to 3; 

said polypeptide, when admixed with a pharmaceuti- 
cal! y acceptable phospholipid, forming a synthetic 
pulmonary surfactant having a surfactant activity 
greater than the surfactant activity of the phospho- 
lipid alone. 

2 Claims, 8 Drawing Sheets 
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PULMONARY SURFACTANT PROTEIN AND 
RELATED POLYPEPTIDE 

This invention was made with the support of the 
Government of the United States of America, and the 
Government of the United States of America has cer- 
tain rights in the invention. 

CROSS REFERENCE TO RELATED 
APPLICATION 

This is a continuation-in-part application of copend- 
ing application Ser. No. 293,201, filed Jan. 4, 1989 (now 
U.S. Pat. No. 5,164,369), which is a continuation-in-part 
of application Ser. No. 141,200, filed Jan. 6, 1988 (now 
abandoned), both of which are entitled "Pulmonary 
Surfactant Protein and Related Polypeptide", the dis- 
closures of which are hereby incorporated by reference. 

TECHNICAL FIELD 2Q 

The present invention relates to SP18 monomer- 
related polypeptides useful in forming synthetic pulmo- 
nary surfactants. The present invention also relates to a 
recombinant nucleic acid molecule carrying a structural 
gene that encodes human SP18 monomer protein and 25 
the use of such a recombinant molecule to produce 
human SP18 monomer. 
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Pulmonary surfactant (PS) lines the alveolar epithe- 
lium of mature mammalian lungs. Natural PS has been 
described as a "lipoprotein complex" because it con- 
tains both phospholipids and apoproteins that interact 
to reduce surface tension at the lung air-liquid interface. 

Since the discovery of pulmonary surfactant, and the 35 
subsequent finding that its deficiency was the primary 
cause of neonatal respiratory distress syndrome (RDS), 
a number of studies have been directed towards devel- 
oping effective surfactant replacement therapy for af- 



failed to characterize all of the apoproteins present in 
natural PS or identify the function of the PS apo- 
proteins presently known. 

It should be noted that the literature on PS apo- 
proteins and their roles in surfactant function is com- 
plex, inconsistent and sometimes contradictory because 
heterogenous apoprotein preparations were used in 
many studies. To date, the art has not definitively estab- 
lished the number of different apoproteins present in 
natural PS. 

Of particular interest to the present invention is the 
use of a low molecular weight (LMW) human PS- 
associated apoprotein as a component in an exogenous 
surfactant. Several studies have attempted to isolated or 
define human PS LMW apoproteins using biochemical 
techniques. See, for example, Phizackerley, et al, Bio- 
chem. J., 183:731-736 (1979), Revak, ct al, Am. Rev. 
Resp. Dis, 134:1258-1265 (1986), Suzuki, et al, Eur. J. 
Respir. Dis, 69:335-345 (1986), Taeusch, et al, Pediat- 
rics, 77:572-581 (1986), Yu, et al, Biochem. J. f 236:85-89 
(1986), Whitsett, et ^Pediatric Res, 20:460-467 (1986), 
Whitsett, et al, Pediatric Res, 20:744-749 (1986), 
Takahashi, et al, Biochem. Biophys Res. Comm., 
135:527-532 (1986), Suzuki, et al, Exp. Lung. Res, 
11:61-73 (1986), Curstedt, et al, Eur. J. Biochem., 
168:255-262 (1987), Notter, et al, Chem. Phys. Lipids, 
44:1-17 (1987), and Phelps, et sA f Am. Rev. Respir. Dis, 
135:1112-1117 (1987). 

Recently, the art has begun to apply the methods of 
recombinant DNA technology to overcome the prob- 
lems associated with not being able to isolate to homo- 
geneity the individual LMW PS apoproteins. For in- 
stance, Glasser, et al, Proc Natl Acad. Sci, U.S.A., 
84:4007-4011 (1987) reported a cDNA derived se- 
quence of amino acid residues that forms at least a por- 
tion of a human precursor protein from which at least 
one mature LMW apoprotein, which they designated 
SPL (Phe), is formed. While Glasser, et al were not able 



fected individuals, particularly infants, using exogenous 40 to determine the carboxy-terminal residue of SPL(Phe), 



PS. For instance, improvements in lung function as 
measured by a decrease in mean airway pressure and 
oxygen requirements have been demonstrated using 
exogenous surfactants in human pre-term infants. See 
Hallman, et al, Pediatrics, 71:473-482 (1983); Merritt, et 45 
al, Pediatr., 108:741-745 (1986]; Hallman, et al, /. 
Pediatry 106:963-969 (1985); Morley, et al, Lancet, i:6- 
4-68 (1981); Merritt, et al, New England J. Med., 
315:785-790 (1986), Smyth, et al, Pediatrics, 71:913-917 
(1983); Enhorning, et al, Pediatrics, 76:145-153 (1985); 
Fujiwara, et al, The Lancet, 1:55-59 (1980); Kwong, et 
al, Pediatrics, 76:585-592 (1985); Shapiro, et al, Pediat- 
rics, 76:593-599 (1985); Fujiwara, in "Pulmonary Sur- 
factant", Robertson, B., Van Golde, L.M.G., Batenburg 
J. (eds), Elsevier Science Publishers, Amsterdam, pp. 
479-503, (1984). 

From a pharmacologic point of view, the optimal 
exogenous PS to use in the treatment of RDS would be 
one completely synthesized in the laboratory, under 
controlled and sterile conditions, with negligible batch- 60 
to-batch variability in properties. To minimize the pos- 
sibility of immunologic complications, the apoprotein 
component of an exogenous PS should be identical to 
that found in humans. Unfortunately, the composition 
of naturally occurring PS is complex, and the art has not 
yet identified all of the biochemical components that 
generate the biophysical properties needed for high 
physiologic activity in lungs. In particular, the art has 
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and therefore were not able to identify its complete 
sequence, they did predict that mature SPL(Phe) was 
about 60 amino acids in length. 

Jacobs, et al, /. Biol. Chem., 262:9808-9811 (1987) 
have described a cDNA and derived amino acid residue 
sequence for a human precursor protein similar to that 
described by Glasser, et al, supra. However, according 
to Jacobs et al. the mature LMW apoprotein, which 
they designated PSP-B, formed from the precursor 
would be 76 amino acid residues in length. In addition, 
Jacobs, et al, noted that it was not clear that any PS 
apoprotein derived from the reported precursor protein 
was present in the surfactant preparations that had been 
studied clinically by others. 

From the foregoing it can be seen that the literature 
contains multiple nomenclature for what is apparently 
the same PS apoprotein. Therefore, for ease of discus- 
sion, the mature apoprotein derived from the precursor 
protein described by Glasser, et al, supra, and Jacobs, et 
al, supra, will be referred to herein generically as 
"SP18", with the monomelic and dimeric forms being 
referred to as "SP18 monomer" and "SP18 dimer", 
respectively, when appropriate. 

The canine SP18 precursor has been described by 
Hawgood, et a), Proc. Natl Acad. Sci. U.S.A., 84:66-70 
(1987) and Schilling, et al, International Patent Applica- 
tion WO 86/03408. However, it should be noted that 
both those studies suffered the same inability to define 
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the mature, biologically active form of SP 1 8 as the due is Asp at residue position 81 (encoded by nucleo- 
Glasser, et al, supra, and Jacobs, et al, supra, studies. tides 427-429). A structural gene encoding mature SP18 

Warr, et a], Proc. Natl Acad. ScL U.S.A., monomer therefore contains 81 codons and has a nude* 
84:7915-7919 (1987) describe a cDNA derived se- otide sequence that corresponds to nucleotides 187-429. 
quence of 197 amino acid residues that forms a precur- 5 FIG. 2 illustrates the protein elution profile of PS 
sor protein from which a mature LMW apoprotein, apoproteins from a Bio-Sil HA (silic acid) column. Re- 
they designate as p5 is formed. Like the studies at- sults of pj erce BCA protein assay (solid line) and phos- 
tempting to describe SP18, Warr, et al, were unable to holi id ^ line) m shown for |ekcted 

determine the carboxy terminal residue of the mature fractjon$ Tw0 (m j) were collected per frac- 

protein formed from the precursor protem sequence, I0 tion . Positive protein assay in fractions 28 to 33 is due to 
and thus were not able to definitively characterize SP5. the p,^,^ ^f Bhosoholinids 

Because the amino acid residue sequence of the pre- — f— - .„ A \ ^L-? /. . eT ^e r» * *~r- n 
cursor protein reported by Warr c?2 is different from ,01 ™* OE °/ l0W 

that reported by Glasser, et al, and Jacobs, et al, it there- J? ol f ular ^ MW > PS Lanes A jmd 

fore appears that the art has determined that natural PS l5 D u show a f e [ sU *? * ad or LH-20 

contains at least two LMW apoproteins. However, the chromatography; both LMW proteins are present, 
biologically active forms of those proteins has remained B, C, E and F show the resolution of SP18 (lanes 

undetermined. B 811(1 E ) ^ ^P9 (lanes C and F) following chromatog- 

raphy on Sephadex LH-60. Molecular weight standards 
SUMMARY are shown in lane G. Lanes A-C are unreduced sam- 

The present invention contemplates a polypeptide P les » lanes D ~ F contain identical samples reduced with 
comprising at least 10 amino acid residues and no more 0-mercaptoethanol prior to electrophoresis, 
than about 60 amino acid residues, and preferably is in FIGS. 4A and 4B, respectively, illustrate inflation 
the range of 20-30 residues in length. The polypeptide and deflation pressure/volume curves of fetal rabbit 
includes a sequence having alternating hydrophobic 25 lungs 30 min after intratracheal instillation of 100 ul of 
and positively charged amino acid residue regions. The saline (open circles), 2 mg phospholipids (PL) 
polypeptide is represented by the formula (Z fl U*) c Zrf. DPPCrPG, 3:1 (closed circles), PL + 10 ug SP9 (open 

Z is a positively charged amino acid residue, prefera- squares) PL + 10 ug SP18 (closed squares), or 2 mg 
bly one R or k; natural human surfactant (closed triangles). Data are 

U is a hydrophobic amino acid residue independently 3Q expressed as the mean of 4 animals ± one standard 
selected from the group consisting of V, 1, L, C, Y and deviation. 

F. A preferred hydrophobic residue is L. FIGS. 5A, 5B, 5C and 5D illustrate fetal rabbit lung 

The average value of a is about 1 to about 5, and is tissue samples (xl25 magnification, hematoxylin-eosin 
preferably 1. stain) following treatment with saline (A), natural 

The average value of b is about 3 to about 20, and is 35 human surfactant (B), phospholipids DPPCrPG (C) or 
preferably in the range of 4-8, and more preferably is phospholipids plus LMW apoproteins (SP9 + SP18) 
about 4. (£>). 

The value of c is 1 to 10, and is preferably in the range FIG. 6 illustrates the surfactant activity of exemplary 
of 4-8, and more preferably is about 4. polypeptide containing synthetic surfactants of the presr 

The value of d is 0 to 3, and is preferably 1. ^ ent invention. Surfactant activity was determined by 

A preferred polypeptide has an ammo acid residue measuring the pressure gradient across an air/liquid 
sequence represented by the formula: interface using the pulsating bubble technique. The 

K LLLL KLLLLKLLLLK llllk (seqid no 1) P^ure gradient (P) across the surface of the bubble is 

the absolute value of the pressure recorded in centime- 
The polypeptide, when admixed with a pharmaceuti- 45 *ers of H 2 0. The results obtained for each synthetic 
cally acceptable phospholipid, forms a synthetic pulmo- Penary surfactant are identified by the polypeptide 
nary surfactant having a surfactant activity greater than ! n the surfactant. Results obtain for surfactants consist- 
the surfactant activity of the phospholipid alone. m « of phospholipid alone (i.e., with no peptide or pro- 

A method of treating respiratory distress syndrome admixed therewith) are identified as PL. The results 

comprising administering a therapeutically effective 50 obtained using a control peptide having only 8 amino 
amount of the synthetic pulmonary surfactant is also acid rcsiducs having a sequence corresponding to 
contemplated. human SP18 monomer residues 74-81 (p74-81) are also 

shown. The data time points shown were obtained at 1 5 
BRIEF DESCRIPTION OF DRAWINGS seconds,, 1 minute and 5 minutes. 

FIG. 1 illustrates a 750 nucleotide cDNA sequence 55 FIGS. 7A and 7B are two graphs that illustrate the 
(top lines) and deduced amino acid residue sequence Tt *\Ais of a static compliance study of exemplary syn- 
(bottom lines). The number to the right of each line of tnetic surfactants of this invention using the fetal rabbit 
nucleotides represents the numerical position in the model previously described in Revak, et al, Am. Rev. 
sequence of the nucleotide at the end of each line. The Respir. Dis., 134:1258-1256 (1986). Following instilla- 
nucleotides are grouped into codons, 15 codons per line, 60 tion of a synthetic surfactant or control into the trachea, 
with the amino acid residue coded for by each codon the rabbit was ventillated for 30 minutes prior to making 
shown in triple letter code directly below the codon. static compliance measurements. The "x" axis repre- 
The numerical position of some residues in the amino sents the pressure in cm of water, while the "y" axis 
acid residue sequence encoded by the cDNA is shown represents the volume in mVkg of body weight. The 
below the residues. The amino-terminal amino acid 65 graph in FIG. 7A represents values at inflation and the 
residue of mature human SP18 monomer is Phe (en- graph on the right (FIG. 7B) represents deflation val- 
coded by nucleotides 187-189) and is designated resi- ues. The results for the following tested surfactants are 
dues number 1. The carboxy-terminal amino acid resi- illustrated: natural surfactant (open square with a dot in 
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the center), phospholipid (PL) with 1% p52-81 (a poly- 
peptide corresponding to residues 52 to 81 of SP18) 
(closed diamonds); PL with 3% P52-81 (closed squares 
with white dot in center); PL with 7% p36-81 (open 
diamonds); PL with 3% p66-81 (closed squares); PL 
with 3% pl-15 (open squares) and PL control (closed 
triangles). 

FIGS. 8A and 8B are two graphs that illustrate the 
results of a static compliance study of exemplary syn- 
thetic surfactants of the invention: The procedure was 
performed as described in FIG. 7 except that a different 
instillation procedure was used. The "x" and "y" axis 
and right and left graphs are as described in FIG. 7. The 
results for the following tested surfactants are illus- 
trated: natural surfactant (open squares); phospholipid 
(PL) with 10% p51-81 (closed diamonds); PL with 
10% p51-76 (closed squares); and PL (closed triangles). 

DETAILED DESCRIPTION OF THE 
INVENTION 

A. Definitions 

Amino Acid: AH amino acid residues identified 
herein are in the natural L-configuration. In keeping 
with standard polypeptide nomenclature, J. Biol 
Chem., 243:3557-59, (1969), abbreviations for amino 
acid residues are as shown in the following Table of 
Correspondence: 

TABLE OF CORRESPONDENCE 





SYMBOL 




1 -Letter 


3-Letter 


AMINO ACID 


Y 


Tyr 


L -tyrosine 


G 


Gly 


glycine 


F 


Phe 


L-henylalanine 


M 


Met 


L-methioninc 


A 


Ala 


L-alanine 


S 


Ser 


L-serine 


1 


lie 


L-isoleucine 


L 


Leu 


L-leucine 


T 


Thr 


L-threonine 


V 


Va) 


L- valine 


P 


Pro 


L-proline 


K 


Lys 


L-lysine 


H 


His 


L-histidinc 


Q 


Gin 


L-glutamine 




Glu 


L-glwamic acid 


W 


Trp 


L-uyptophan 


R 


Arg 


L-arginine 


D 


Asp 


L-as panic acid 


N 


Asn 


L-asparagine 


C 


Cys 


L-cysteine 
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Protein:- Protein is a term used herein to designate a 
linear series of greater than about 60 amino acid residues 
connected one to the other as in a polypeptide. 

Nucleotide: a monomelic unit of DNA or RNA con- 
sisting of a sugar moiety (pentose), a phosphate, and a 
nitrogenous heterocyclic base. The base is linked to the 
sugar moiety via the glycosidic carbon (1 ' carbon of the 
pentose) and that combination of base and sugar is a 
nucleoside. When the nucleoside contains a phosphate 
group bonded to the 3' or 5' position of the pentose it is 
referred to as a nucleotide. 

Base Pair (bp): A partnership of adenine (A) with 
thymine (T), or of cytosine (C) with guanine (G) in a 
double stranded DNA molecule. 

15 

B. SP18 Monomer-Containing Compositions 

The present invention contemplates a SP18 monom- 
er-containing composition (subject protein composi- 
tion) wherein the SP18 monomer is present in either 
substantially isolated or substantially pure form. By 
"isolated" is meant that SP18 monomer and SP18 dimer 
are present as part of a composition free of other alveo- 
lar surfactant proteins. 

By "substantially pure" is meant that SP18 monomer 
is present as part of a composition free of other alveolar 
surfactant proteins and wherein less than 20 percent, 
preferably less than 10 percent and more preferably less 
than 5 percent, of the SP18 monomer present is in 
homodimeric form, i.e., present as part of SP18 dimer. 

Preferably, a SP18 monomer-containing composition 
of the present invention contains human SP18 mono- 
mer. More preferably, a SP18 monomer-containing 
composition contains SP18 monomer having an amino 
acid residue sequence corresponding to the amino acid 
residue sequence shown in FIG. 1 from about residue 
position 1 to at least about residue position 75, prefera- 
bly to at least about position 81. More preferably, a 
SP1 8 monomer used to form a subject protein composi- 
40 tion corresponds in sequence to the sequence shown in 
FIG. 1 from residue position 1 to residue position 81. 

Preferably, the amino acid residue sequence of a SP1 8 
monomer in a subject SP18 monomer-containing com- 
position corresponds to the sequence of a native SP18 
monomer. However, it should be understood that a 
SP18 monomer used to form a protein composition of 
the present invention need not be identical to the amino 
acid residue sequence of a native SP18 monomer, but 
may be subject to various changes, such as those de- 
scribed hereinbelow for a polypeptide of this invention, 
so long as such modifications do not destroy surfactant 
activity. Such modified protein can be produced, as is 
well known in the art, through, for example, genomic 
site-directed mutagenesis. 

"Surfactant activity" for a protein or polypeptide is 
defined as the ability, when combined with lipids, either 
alone or in combination with other proteins, to exhibit 
activity in the in vivo assay of Robertson, Lung, 
158:57-68 (1980). In this assay, the sample to be assessed 
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It should be noted that all amino acid residue sequences 
are represented herein by formulae whose left to right 
orientation is in the conventional direction of amino-ter- 
minus to carboxy-terminus. Furthermore, it should be 
noted that a dash at the beginning or end of an amino 
acid residue sequence indicates a bond to a radical such 
as H and OH (hydrogen and hydroxy 1) at the amino- 
and carboxy-termini, respectively, or a further sequence 
or one or more amino acid residues. In addition, it 
should be noted that a virgule (/) at the right-hand end 60 is administered through an endotracheal tube to fetal 
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of a residue sequence indicates that the sequence is 
continued on the next line. 

Polypeptide and Peptide: Polypeptide and peptide 
are terms used interchangeably herein to designate a 
linear series of no more than about 60 amino acid resi- 
dues connected one to the other by peptide bonds be- 
tween the alpha-amino and carboxy groups of adjacent 
residues. 



65 



rabbits or lambs delivered prematurely by Caesarian 
section. (These "preemies" lack their own PS, and are 
supported on a ventilator.) Measurements of lung com- 
pliance, blood gases and ventilator pressure provide 
indices of activity. Preliminary assessment of activity 
may also be made by an in vitro assay, for example that 
of King, et al, Am. J. Physiol, 223:715-726 (1972), or 
that illustrated below which utilizes a measurement of 
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surface tension at a air-water interface when a protein As used herein, the term "vector** refers to a nucleic 

or polypeptide is admixed with a phospholipid. acid molecule capable of replication in a cell and to 

vt * • . , o which another nucleic acid segment can be operatively 

C. Nucleic Acid Segments ^nked so as to bring about replication of the attached 

In living organisms, the amino acid residue sequence 5 segment. Vectors capable of directing the expression of 

of a protein or polypeptide is directly related via the a structural gene coding for SP1 8 monomer are referred 

genetic code to the deoxyribonucleic acid (DNA) se- to herein as "expression vectors.* 1 Thus, a recombinant 

quenceofthe structural gene that codes for the protein. nucleic acid molecule (rDNA or rRNA) is a hybrid 

Thus, a structural gene can be defined in terms of the molecule comprising at least two nucleotide sequences 

amino acid residue sequence, i.e., protein or polypep- 10 not normally found together in nature, 

tide, for which it codes. The choice of vector to which a nucleic acid segment 

An important and well known feature of the genetic of the present invention is operatively linked depends 

code is its redundancy. That is, for most of the amino directly, as is well known in the art, on the functional 

acids used to make proteins, more than one coding properties desired, e.g., protein expression, and the host 

nucleotide triplet (codon) can code for or designate a 15 cell to be transformed, these being limitations inherent 

particular amino acid residue. Therefore, a number of m the of constructing recombinant nucleic acid mol- 

different nucleotide sequences may code for a particular ccuIes - However, a vector contemplated by the present 

amino acid residue sequence. Such nucleotide sequen- invention is at least capable of directing the replication, 

ces are considered functionally equivalent since they and preferably also expression, of SP 18 monomer struc- 

can result in the production of the same amino acid 20 tural * ene inclu ded in a nucleic acid segment to which 

residue sequence in all organisms. Occasionally, a meth- 11 » operatively linked. 

ylated variant of a purine or pyrimidine may be incor- In Purred embodiments, a vector contemplated by 

porated into a given nucleotide sequence. However, P r "f" 1 invention mcludes a procaryotic rephcon, 

such methylations do not affect the coding relationship „ a DNA sequence having the ability to direct niton- 

in anv wav omous replication and maintenance of an rDNA mole- 

A DNA segment of the present invention is charac- ^ «trachromoson^ly in a procaryotic host cell, 

terizedasconsistingessentiallyofaDNAsequencethat l ucl ? 88 a*"* 6 ™ 1 h ° 8t . <*"- tnnifon^ thralli. 

„ „. o ct)1 a „„„„, „„r«™ui.. i „„ ctji e Such rephcons are well known m the art. In addition, 

S^.H« ^ those embodiments that include a procaryotic replicon 
omer. That is a DNA segment of the present mvention 3Q ^ iflclude whosc expression confers drug resis- 
forms a statural ^gene capable of expressing a SP18 tence tQ a bm ^ M hm trans P fonned therewhh . ^ ical 
Tr e n Whl,e ^ e t C K odons oft hc H DNA segment need ^ ^ ^ 
not be collmear with the amino acid residue sequence of resistance %Q ^ id , Jin or tetracycline. 
SP18 monomer because of the presence of an intron, it ThgM vectors that inc]ude ft ic Hcon m 
is preferred that the structural gene be capable of ex- 35 ^ include a procarvotic promoter capable of direct- 
pressing SP 18 monomer in mature form, i.e., without m the expression (transcription and translation) of a 
the need for post-translational proteolytic processing. SP18 monomer gene in a bacterial host cell, such as E. 
Preferably, the gene is present as an uninterrupted linear colu transformed therewith. A promoter is an expres- 
senes of codons where each codon codes for an amino sion contro , clement fonned by a DNA sequence that 
acid residue found in a SP18 monomer, i.e., a gene con- 40 binding of polymerase and transcription 
taming no mtrons. ... to occur. Promoter sequences compatible with bacterial 

Thus, a DNA segment consisting essentially of the nosts are typically provided in plasmid vectors contain- 

sequence shown in FIG. 1 from about nucleotide posi- ing convenient restriction sites for insertion of a DNA 

tion 187 to about nucleotide position 426, preferably to segment of the present invention. Typical of such vec- 

about nucleotide position 429, and capable of expressing 45 tor plasmids are pUC8, pUC9, pBR322 and pBR329 

SP18 monomer, constitutes one preferred embodiment available from Biorad Laboratories, (Richmond, Calif.) 

of the present invention. md pPL and p KK223 available from Pharmacia, Pis- 

DNA segments that encode SP18 monomer can eas- cataway, NJ. 
ily be synthesized by chemical techniques, for example, Expression vectors compatible with eucaryotic cells, 
the phosphotnester method of Matteuccci, et al, / Am. 50 preferably those compatible with vertebrate cells, can 
Chem. Soc, 103:3185 (1981). Of course, by chemically also be used to form an rDNA molecule of the present 
synthesizing the coding sequence, any desired modifica- invention. Eucaryotic cell expression vectors are well 
tions can be made simply by substituting the appropriate known in the art and are available from several corn- 
bases for those encoding the native amino acid residue mercial sources. Typically, such vectors are provided 
sequence. 55 containing convenient restriction sites for insertion of 

Also contemplated by the present invention are ribo- the desired DNA segment. Typical of such vectors are 

nucleic acid (RNA) equivalents of the above described pSVL and pKSV-10 (Pharmacia), pBPV-l/pML2d 

DNA segments. (International Biotechnologies, Inc.), and pTDTl 

D. Recombinant Nucleic Acid Molecules ^ (ATCC ' # 31 * 55 )- . 

60 In preferred embodiments, a eucaryotic cell expres- 

The recombinant nucleic acid molecules of the pres- sion vector used to construct an rDNA molecule of the 

ent invention can be produced by operatively linking a present invention includes a selection marker that is 

vector to a nucleic acid segment of the present inven- effective in a eucaryotic cell, preferably a drug resis- 

tion. tance selection marker. A preferred drug resistance 

As used herein, the phase "operatively linked" means 65 marker is the gene whose expression results in neomy- 

that the subject nucleic acid segment is attached to the cin resistance, i.e., the neomycin phosphotransferase 

vector so that expression of the structural gene formed (neo) gene. Southern; et al, / Mol Appl Genet, 

by the segment is under the control of the vector. 1:327-341 (1982). 
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The use of retroviral expression vectors to form a vertebrate cells such as those from a mouse, rat, monkey 
recombinant nucleic acid molecule of the present inven- or human fibroblastic cell line. Prefc ^ 
tion is also contemplated. As used herein, the term "re- host cells include Chinese hamster ovary (CHO) ^cells 
troviral expression vector" refers to a nucleic acid mol- available from the ATCC as CCL61 and NIH Swiss 
ecule that includes a promoter sequence derived from 5 mouse embryo cells NIH/3T3 available from the 
the long terminal repeat (LTR) region of a retrovirus ATCC as CRL 1658. Transformation of appropriate 
genome. cell hosts with a recombinant nucleic acid molecule of 

In preferred embodiments, the expression vector is a the present invention is accomplished by well known 
retroviral expression vector that is replication-incompe- methods that typically depend on the type of vector 
tent in eucaryotic cells. The construction and use of 10 used. With regard to transformation of procaryotic host 
retroviral vectors has been described by Sorge, et al, see, for example, Cohen, et al, Proc. Natl Acad. 

Mol Cell Biol, 4:1730-37 (1984). ScL USA, 69:21 10 (1972); and Maniatis, et al, Molecular 

A variety of methods have been developed to opera- Cloning, A Laboratory Manual Cold Spring Harbor 
tively link nucleic acid segments to vectors via comple- Laboratory, Cold Spring Harbor, N.Y. (1982). With 
mentary cohesive termini. For instance, complementary 15 rC gard to transformation of vertebrate cells with recom- 
homopolymer tracts can be added to the nucleic acid binant nucleic acid molecules containing retroviral vec- 
segment to be inserted and to a terminal portion of the torSf ^ f or example, Sorge, et al, Mol Cell Biol, 
vector nucleic acid. The vector and nucleic acid seg- 4 : l730-37 (1984); Graham, et al, Virol^ 52:456 (1973); 
ment are then joined by hydrogen bonding between the ^ wigler, et al, Proc. Natl Acad, ScL USA, 
complementary homopolymeric tails to form a recom- 20 7^1 376-76 (1979). 

binant nucleic acid molecule. Successfully transformed cells, i.e., cells that contain 

Synthetic linkers containing one or more restriction a recombinant nucleic acid molecule of the present 
sites provide an alternative method of joining a nucleic invention, can be identified by well known techniques, 
acid segment to vectors. For instance, a DNA segment For examp ] e| cells resulting from the introduction of an 
of the present invention is treated with bacteriophage 25 fDNA of tne prcscn t invention can be cloned to pro- 
T4 DNA polymerase or B coli DNA polymerase I, duce monoc i ona i colonies. Cells from those colonies 
enzymes that remove protruding, 3', single-stranded ^ fee j^^^ i yS ed and their DNA content exam- 
termini with their 3'-5' exonucleolytic activities and fill ined for the p^ncg 0 f lne rDNA using a method such 
in recessed 3' ends with their polymerizing activities. ^ ^ dcscribcd by Southern, /. Mol Biol, 98:503 
The combination of these activities therefore generates 30 Qf Berentj et ^ Biotec h. f 3:208 (1985). 

blunt-ended DNA segments. The blunt-ended segments In addhion t0 direct ] y assaying for the presence of 
are then incubated with a large molar excess of linker r j3NA successful transformation can be confirmed by 
molecules in the presence of an enzyme that is able to ^ j^^o^ met hods when the rDNA is 

catalyze the ligation of blunt-ended DNA molecules, of directing the expression of an SP18 mono- 

such as bacteriophage T4 DNA ligase. Thus, the prod- 35 ^ examp ie, cells successfully transformed with 
ucts orthe reaction are DNA ^ uX ^ 1 ^^' m expression vector operatively linked to a DNA seg- 
meric linker sequences at their ends. These DNA seg- £ invention produce proteins display- 

ments are then cleaved wuh the appropriate restriction Thus, a^sample of acell 

enzyme and hgated to an express,™ v^thtfta in j containing transformed cells are 

been cleaved with an ^'^< termmi 40 harvested anTassayed for human SP 18 using an tibodies 

compatible with those of he DNA segment. production and use of such 

Synthetic linkers containing a variety of restriction ^pecmc 1 o r wai an g ^ p 
endonuclease sites are commercially available from a an ^^^ ^them- 
number of sources mcluding International Biotechnolo- .^.^ ^ contemplates a cuhure 

gies, Inc., New Haven, Conn. « preferably a monoclonal (clonally homo- 

Also contemplated by the present invention are RNA deri ved from a mono- 

equivalents of the above described recombinant DNA g3^~/ a nutrient medium . Prcfcrablv , the 
molecules. culture also contains a protein displaying SP18 mono- 

E. Transformed Cells and Cultures ^ m er antigenicity, and more preferably, biologically 

The present invention also relates to a host cell trans- » c ^ e ^ for culturing transfonne d host 

host cell L be either several commercial J™ 

praaryotic or eucaryotic. 55 the host cell is mammalian, a serum-free medium is 

"Cells" or "transfonned host cells" or "host cells" preferably used, 
are often used interchangeably as will be clear from the p Recombinant Methods for Producing SP18 

context These terms include the immediate subject cell, . 

S o course, the progeny thereof. It is understood *^^«*2^J2tt!^m 
that not all progeny are exactly identical to the parental » method for producing SP18, preferably human SP18 
S due to ch^cemutations or differences in environ- monomer. The method entails imtiatmg a culture com- 
ment. However, such altered progeny are included prising a nutrient medium containing host ceUs, prefera- 
when the above terms are used. bly human cells, transformed with a rDNA molecule of 

Bacterial cells are preferred procaryotic host cells the present invention that is capable of expressing SP18 
and typically are a strain of £ coli such as. for example, 65 monomer. The culture is maintained for a time period 
the E coli strain DHS available from Bethesda Research sufficient for the transfonned cells to express SP18 
Laboratories, Inc., Bethesda, Md. Preferred eucaryotic monomer. The expressed protein is then recovered 
host cells include yeast and mammalian cells, preferably from the culture. 
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Methods for recovering an expressed protein from a tide sequence. Peptides having two or more sequence 

culture are well known in the art and include fraction- that correspond to a single group of contiguous amino 

ation of the protein-containing portion of the culture acid residues from the linear sequence of SP18 is also 

using well known biochemical techniques. For instance, contemplated. 

the methods of gel filtration, gel chromatography, ultra- 5 Exemplary preferred subject polypeptides corre- 

filtration, electrophoresis, ion exchange, affinity chro- sponding in amino acid residue sequence to human 

matography and the like, such as are known for protein SP18 monomer hydrophobic region are shown in Table 

fractionations, can be used to isolate the expressed pro- 1. 

teins found in the culture. In addition, immunochemical TABLE 1 

methods, such as immunoaffinity, immunoadsorption 10 . 

and the like can be performed using well known meth- D ?*"i A . A „ . . e 

ods nation' Amino Acid Residue Sequence 

Ako contemplated by the present invention is an p };» Sg^SSSmw 
SP1 8 monomer produced by a recombinant nucleic acid J, 21.35 mipkgalavavaqvc 
method described herein. 15 p 31-45 vaqvcrwplvaggi 

p 41-55 VAGGICQCLAERYSV 

G. Polypeptides p 46-76 cqclaerysvilldtllgrmlpqlvcrlvlr 

A , . ■ j* *w . ■ p 51-65 ERYSV1LLDTLLGRM 

A polypeptide of the present in vention (subject poly- p 51 . 12 erysvilldtllgrmlpqlvcr 

peptide) is characterized by its amino acid residue se- p 51-76 ERYSVILLDTLLGRMLPQLVCRLVLR 

quence and novel functional properties. A subject poly- 20 P 54 ~ 72 svilldtllgrmlpqlvcr 

peptide when admixed with a pharmaceutical* accept- * %* ■mig^^vau.vui 

able phospholipid forms a synthetic pulmonary surfac- , 

* M » u A .»_~ « r.,^*^^ *u~- r The designation of each peptide indicates that ponton of the amino acid residue 

tant having a surfactant activity greater than the surfac- quence of human spib ^nomer. « shown in no. 1 to which the peptide 

tant activity Of the phospholipid alone (as indicated by sequence corresponds, U., it indicates the location of the peptide sequence m the 

a lower P as shown in FIGS. 6, 7 and 8). 25 >™ tin * equtnce 

As seen in FIG. 1, SP18 has a large hydrophobic . * . , ... 

region (residues 1 to about 75), followed by a relatively , In _ Preferred embodiments, a subject polypeptide is 
short hydrophilic region at the carboxy terminus (resi- fu * her charactenzed as having a carboxy terminal 
dues 76 to 80, or 81). In referring to amino acid residue amin0 acid residue seq^nce represented by the for- 
numbers of the SP18 sequence, those residues are as 30 mi " a: 
illustrated in FIG. 1. 

In one embodiment, a subject polypeptide consists 
essentially of at least about 10, preferably at least 11 wherejn 2 fc fln jme havm a va)ue Qf Qr such 
ammo acid residues and no more than about 60, more ft whwJ 2 is Q ^ * rcsidue * 0 which jt fc subscri 
usually fewer than about 35 and preferably fewer than 35 fc absem and when z fc , the D residue which . is P a 
about 25 amino acid residues that correspond to the subscd js Exemplary preferred "carboxy-ter- 

sequence of SP18 monomer. ^ £,^ ptides „ are s £ own ? Table 2. 

TABLE 2 

Designation Amino Acid Residue Sequence 

p 71-81 CRLVLRCSMDD 
P 66-81 LPQLV CRLVLRCSMDD 

p 59-81 DTLLGRMLPQLVCRLVLRCSMDD 
p 52-81 RYSVILLDTLLGRMLPQLVCRLVLRCSMDD 
p 51-81 ER YS VILLDTLLGRMLPQL VCRL V LRCSMDD 

p 51-80 ERYSV1LLDTLLGRMLPQLVCRLVLRCSMD 
p 36-81 RVVPLVAGGICQCLAERYSVILLDTLLGRMLPQLVCRLVLRCSMDD 

p 32-81 AQVCRVVPLVAGGICQCLAERYSVILLDTLLGRMLPQLVCRLVLRCSMDD 

'The designation is ihe same as in Table 1. 

Usually, the amino acid sequence of a polypeptide of 
this invention will correspond to a single group of con- 50 

tiguous residues in the linear sequence of SP18. How- Preferably, a subject polypeptide has an amino acid 
ever, polypeptides that correspond to more than one residue sequence that corresponds to a portion of the 
portion of the SP18 sequence are also contemplated. sequence shown in FIG. 1. However, it should be un- 
usually at least one sequence that corresponds to at derstood that a polypeptide of the present invention 
least 10, preferably at least 15, contiguous residues of 55 need not be identical to the amino acid residue sequence 
the hydrophobic region of SP18 will be present in the of a native SP18 monomer. Therefore, a polypeptide of 
peptide. A plurality of hydrophobic region amino acid the present invention can be subject to various changes, 
sequences mey be present. such as insertions, deletions and substitutions, either 
A subject polypeptide will preferably include as its conservative or non-conservative, where such changes 
carboxy terminal sequence at least 5 contiguous resi- 60 provide for certain advantages in their use. 
dues in the linear sequence of SP 18 including residue 80. Conservative substitutions are those where one 
Thus the polypeptides of this invention may include one amino acid residue is replaced by another, biologically 
or more groups of amino acid residues that correspond similar residue. Examples of conservative substitutions 
to protions of SP18 so that a sequence corresponding to include the substitution of one hydrophobic residue 
a first group of contiguous residues of the SP 18 mono- 65 such as isoleucine, valine, leucine or methionine for 
mer may be adjacent to a sequence corresponding to a another, or the substitution of one polar residue for 
second group of contiguous residues from the same or another such as between arginine and lysine, between 
another portion of the SP18 monomer in the polypep- glutamic and aspartic acids or between glutamine and 
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asparagine and the like. The term "conservative substi- 
tution" also includes the use of a substituted amino acid 
in place of an unsubstituted parent amino acid provided 
that such a polypeptide also displays the requisite bind- 
ing activity. 5 

In one preferred embodiment, a serine (S) residue is 
substituted for a cysteine (C) residue, usually at least 
one of residue positions 71 and 77. Preferably the serine 
analog has a sequence corresponding to the sequence of 
residues 51-76 of the SP18 monomer with the substitu- \q 
tion at residue 71 or to the sequence of residues 51-81 
with serine substitutions at 71 and 77. 

When a polypeptide of the present invention has a 
sequence that is not identical to the sequence of a native 
SP18 monomer because one or more conservative or 15 
non-conservative substitutions have been made, usually 
no more than about 20 number percent and more usu- 
ally no more than 10 number percent of the amino acid 
residues are substituted, except where, additional .resi- 
dues have been added at either terminus as for the pur- » 
pose of providing a "linker" by which the polypeptides 
of this invention can be conveniently affixed to a label 
or solid matrix, or carrier. Labels, solid matrices and 
carriers that can be used with the polypeptides of this 
invention are described hereinbelow. 

Amino acid residue linkers are usually at least one 
residue and can be 40 or more residues, more often 1 to 
10 residues that do not correspond in amino acid residue 
sequence to a native SP18 monomer. Typical amino 
acid residues used for linking are tyrosine, cysteine, 
lysine, glutamic and aspartic acid, or the like. In addi- 
tion, a polypeptide sequence of this invention can differ 
from the natural sequence by the sequence being modi- 
fied by terminal-Nrfc acylation, e.g., acetylation, or 
thioglycolic acid amidation, terminal-carboxlyamida- 
tion, e.g., ammonia, methylamine, etc. 35 

When coupled to a carrier via a linker to form what 
is known in the art as a carrier-hapten conjugate, a 
polypeptide of the present invention is capable of induc- 
ing antibodies that immunoreact with SP18 monomer. 
In view of the well established principle of immuno- 40 
logic cross-reactivity, the present invention therefore 
contemplates antigenically related variants of the poly- 
peptides shown in Tables 1 and 2. An "antigenically 
related variant" is a polypeptide that includes at least a 
six amino acid residue sequence portion of a polypep- 45 
tide from Table 1 or Table 2 and which is capable of 
inducing antibody molecules that immunoreact with a 
polypeptide from Table 1 or 2 and an SP18 monomer. 

In another embodiment, a polypeptide of this inven- 
tion has amino acid residue sequence that has a compos- 50 
ite hydrophobicity of less than zero, preferably less than 
or equal to —1, more preferably less than or equal to 
— 2. Determination of the composite hydrophobicity 
value for a peptide is described in detail in Example 2. 
These hydrophobic polypeptides perform the function 55 
of the hydrophobic region of SP18. In a preferred em- 
bodiment, the amino acid sequence mimics the pattern 
of hydrophobic and hydrophilic residues of SP18; 

A preferred hydrophobic polypeptide includes a se- 
quence having alternating hydrophobic and hydrophilic 60 
amino acid residue regions and is characterized as hav- 
ing at least 10 amino acid residues represented by the 
formula: 

(Z,U>)A, 65 

Z and U are amino acid residues such that at each 
occurrence Z and U are independently selected. Z is a 
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hydrophilic amino acid residue, preferably selected 
from the group consisting of R, D, E and K. U is a 
hydrophobic amino acid residue, preferably selected 
from the group consisting of V, I, L, C, Y and F. "a", 
"b", V and "d" are numbers which indicate the num- 
ber of hydrophilic or hydrophobic residues, "a" has an 
average value of about I to about 5, preferably about 1 
to about 3. "b" has an average value of about 3 to about 
20, preferably about 3 to about 12, most preferably, 
about 3 to about 10 "c" is 1 to 10, preferably 2 to 10, 
most preferably 3 to 6. "d" is 1 to 3, preferably 1 to 2. 

By stating that the amino acid residue represented by 
Z and U is independently selected, it is meant that at 
each occurrence a residue from the specified group is 
selected. That is, when "a" is 2, for example, each of the 
hydrophilic residues represented by Z will be indepen- 
dently selected and thus can include RR, RD, RE, RK, 
DR, DD, DE, DK, etc. By stating that "a" and "b" 
have average values, it is meant that although the num- 
ber of residues within the repeating sequence (Zo U&) 
can vary somewhat within the peptide sequence, the 
average values of "a" and "b" would be about 1 to 
about 5 and about 3 to about 20, respectively. 

Exemplary preferred polypeptides of the above for- 
mula are shown in Table 3. 

TABLE 3 



Desig- 


SEQ ID 




nation 1 


NO 


Amino Acid Residue Sequence 


DL4 




DLLLLDLLLLDLLLLDLLLLD 


RL4 




RLLLLRLLLLRLLLLRLLLLR 


RL8 




RLLLLLLLLRLLLLLLLLRLL 


RL7 




RRLLLLLLLRRLLLLLLLRRL 


RCL1 




RLLLLCLLLRLLLLCLLLR 


RCL2 




RLLLLCLLLRLLLLCLLLRLL 


RCL3 




RLLLLCLLLRLLLLCLLLRLLLLCLLLR 


KL4 


I 


KLLLLKLLLLKLLLLKLLLLK 


KL8 


2 


KLLLLLLLLKLLLLLLLLKLL 


KL7 


3 


KKLLLLLLLKKLLLLLLLKKL 



'The designation is an abbreviation for the indicated amino acid residue sequence. 

Also contemplated are composite polypeptides of 10 
to 60 amino acid residues. A composite polypeptide 
consists essentially of an amino terminal sequence and a 
carboxy terminal sequence. The amino terminal se- 
quence has an amino acid sequence of a hydrophobic 
region polypeptide or a hydrophobic peptide of this 
invention, preferably hydrophobic polypeptide, as de- 
fined in the above formula. The carboxy terminal se- 
quence has the amino acid residue sequence of a subject 
carboxy terminal peptide. 

A polypeptide of the present invention can be synthe- 
sized by any techniques that are known to those skilled 
in the polypeptide art. An excellent summary of the 
many techniques available may be found in J.M. Stew- 
ard and J.D. Young, "Solid Phase Peptide Synthesis", 
W.H. Freeman Co., San Francisco, 1969, and J. Meien- 
hofer, "Hormonal Proteins and Peptides", Vol. 2, p. 46, 
Academic Press (New York), 1983 for solid phase pep- 
tide synthesis, and E. Schroder and K. Kubke, 'The 
Peptides", Vol. 1, Academic Press (New York), 1965 
for classical solution synthesis. 

In general, these methods comprise the sequential 
addition of one or more amino acid residues or suitably 
protected amino acid residues to a growing peptide 
chain. Normally, either the amino or carboxyl group of 
the first amino acid residue is protected by a suitable, 
selectively removable protecting group. A different, 
selectively removable protecting group is utilized for 
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amino acids containing a reactive side group such as removed by dialysis or evaporation under nitrogen 

lysine. and/or exposure to vacuum. 

Using a solid phase synthesis as exemplary, the pro- A subject synthetic pulmonary surfactant is prefera- 
tected or derivatized amino acid is attached to an inert bly formulated for endotracheal administration, e.g., 
solid support through its unprotected carboxyl or amino 5 typically as a liquid suspension, as a dry powder "dust" 
group. The protecting group of the amino or carboxyl or as an aerosol. For instance, a synthetic surfactant 
group is then selectively removed and the next amino (polypeptide-lipid micelle) is suspended in a liquid with 
acid in the sequence having the complimentary (amino a pharmaceutically acceptable excipient such as water, 
or carboxyl) group suitably protected is admixed and saline, dextrose, glycerol and the like. A surfactant-con- 
reacted under conditions suitable for forming the amide 10 taming therapeutic composition can also contain small 
linkage with the residue already attached to the solid amounts of non-toxic auxiliary substances such as pH 
support. The protecting group of the amino or carboxyl buffering agents including sodium acetate, sodium phos- 
group is then removed from this newly added amino phate and the like. To prepare a synthetic surfactant in 
acid residue, and the next amino acid (suitably pro- dust form, a synthetic surfactant is prepared as de- 
tected) is then added, and so forth. After all the desired 15 scribed herein, then lyophilized and recovered as a dry 
amino acids have been linked in the proper sequence, powder. 

any remaining terminal and side group protecting If it is to be used in aerosol administration, a subject 

groups (and solid support) are removed sequentially or synthetic surfactant is supplied in finely divided form 

concurrently, to afford the final polypeptide. along with an additional surfactant and propellent. Typ- 

u e v • e _r *° iCB * surfactants which may be administered are fatty 

H. Synthetoc Surfactants acids ^ However, it is preferred, in the present 

Recombmantly produced SP18 and/or a subject pol- case, to utilize the other components of the surfactant 

ypeptide can be admixed with a pharmaceutically ac- complex DPPC and PG. Useful propellants are typi- 

ceptable phospholipid to form a synthetic pulmonary cally gases at ambient conditions, and are condensed 

surfactant (PS) useful in the treatment of respiratory under pressure. Lower alkane and fluorinated alkane, 

distress syndrome. such as Freon, may be used. The aerosol is packaged in 

The phase "pharmaceutically acceptable" refers to a container equipped with a suitable valve so that the 

molecular entities and compositions that do not produce ingredients may be maintained under pressure until 

an allergic or similar untoward reaction when adminis- » released. 

tered to a human. A synthetic surfactant is administered, as appropriate 

Phospholipids useful in forming synthetic alveolar to the dosage form, by endotracheal tube, by aerosol 

surfactants by admixture with protein are well known in administration, or by nebulization of the suspension or 

the art. See, Notter, et al, Clin. Perinatology. 14:433-79 dust into the inspired gas. Amounts of synthetic PS 

(1987), for a review of the use of both native and syn- 35 between about 0.1 mg and about 100 mg, preferably 

thetic phospholipids for synthetic surfactants. about 70 mg to about 90 mg, are administered in one 

In one embodiment, the present invention contem- dose. For use in newly born infants, one or two adminis- 

plates a synthetic pulmonary surfactant effective in trations are generally sufficient. For adults, sufficient 

treating RDS comprising an effective amount of a sub- reconstituted complex is administered to produce a PO2 

ject polypeptide admixed with a pharmaceutically ac- ^ within the normal range (Hallman, et al, /. Clinical 

ceptable phospholipid. While methods for determining Investigation, 70:673-682, 1982). 

the optimal polypeptide:phospholipid weight ratios for The following examples are intended to illustrate, but 

a given polypeptide-phospholipid combination are well no* " mit » tne present invention, 

known, therapeutically effective ratios are in the range EXAMPLES 
of about 1:5 to about 1:10,000, preferably about 1:100 to 45 

about 1:5,000, and more preferably about 1:500 to about Isolation and Characterization of Native SP18 
1:1000. In a more preferred embodiment, the polypep- a. Methods 
tideiphospholipid weight ratio is in the range of about _ . . -,»«,, 
1:5 to about 1:2,000, preferably about 1:7 to about Purification of LMW apoproteins 
l:l t 000, and more preferably about 1:10 to about 1:100. 50 Human pulmonary surfactant was isolated from full- 
Thus, a synthetic pulmonary surfactant of this invention term amniotic fluid and applied to a column of DEAE- 
can contain about 50, usually about 80, to almost 100 Sephacel A-50 (Pharmacia, Uppsala, Sweden) using 4 
weight percent lipid and about 50, usually about 20, to milliliter (ml) packed volume per 200 milligram (mg) 
less than 1 weight percent polypeptide. Preferably a surfactant, in a tris-EDTA buffer containing 1% n- 
subject polypeptide is about 1 to about 10 weight per- 55 octyl-beta-D-glucopyranoside as described by Revak, 
cent of me surfactant for polypeptides corresponding to et al, Am Rev. Respir. Dis., 134:1258-1265 (1986) and 
protions of the SP18 sequence and 1:100 for polypep- Hallman, et al, Pediatrics. 71:473-482 (1983). This par- 
tides corresponding to the entire SP18 monomer. ticular column and conditions were used in order to 
The lipid portion is preferably about 50 to about 90, isolate the 35,000 dalton apoprotein (for use in other 
more preferably about 50 to about 75, weight percent 60 studies) without exposing it to potentially denaturing 
dipalmitoylphosphatidylcholine (DPPC) with the re- organic solvents. The void volume, containing the lip- 
mainder unsaturated phosphatidyl choline, phosphati- ids and proteins which did not bind to the column under 
dyl glycerol (PG), triacylglycerols, palmitic acid sphin- these conditions, was pooled and extracted with an 
gomyelin or admixtures thereof. The synthetic pulmo- equal volume of 2:1 chloroform :methanol. 
nary surfactant is prepared by admixing a solution of a 65 Following centrifugation to separate the phases, the 
subject polypeptide with a suspension of liposomes or upper phase (water + methanol) was re-extracted with 
by admixing the subject polypeptide and lipids directly i volume chloroform. After centrifugation, the resul- 
in the presence of organic solvent. The solvent is then tant lower organic phase was added to the initial lower 
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phase and evaporated to dryness under a stream of cated as a disulfide reducing agent. Following electro- 
nitrogen. This extract, which contained 100-180 mg phoresis, the gels were fixed overnight in 50% methanol 
phospholipid, LMW apoproteins, and octyl- +12% acetic acid, washed in water for 2 hours, and 
glucopyranoside, was redissolved in 2.5 ml of chloro- silver-stained according to the method of Wray, et al, 
formrmethanol, 2:1. 5 AnQ \ Biochenu, 118:197-203 (1981). 

Following the method of Takahashi, et al, Biochem. 

Biophys. Res. Comm., 135:527-532 (1986), which was Octylglucopyranoside Assay 

forad to afford a^^ An assay for the quantitation of n-octyl-beta-D- 

, c m ?* c proteins and phospholipids, ^K'ass $ yco . pyTVi oMt, based on the anthrone method of 

Sweden) in 2:1 chloroform: methanol. TTie sample was ""jf!S ° U t ^*? ' ' P 

loaded and 2 ml fractions collected as chloroformrme- ^ 134:1258-1205 (198o). 

thanol, 2:1, was run through at a flow rate of 8.5 ml/hr. Protein Determinations 
Phospholipids eluted after 40 ml of buffer had passed 15 

through the column. Octylglucopyranoside appeared at Oi«muc samples containing up to 5 ug protein were 

the 56-1 16 ml region. dric<3 m 12x75 mm glass tubes under nitrogen. Fifteen 

The phospholipid region was pooled, dried under microliters (ul) of 1% SDS in H2O and 300 ul BCA 
nitrogen, and redissolved in 1 ml chloroform. A silicic Protein Assay Reagent (Pierce Chemical Co., Rock- 
acid column was prepared by packing 9 ml of Bio-Sil 20 ford, 111.) were admixed with the protein in each tube. 
HA (BioRad, Richmond, Calif.) in chloroform in a glass Tubes were covered and incubated at 60' C for 30 min. 
column at room temperature. The sample (which con- After cooling, the samples were transferred to a 9 6- well 
tained approximately 50 mg phospholipid) was applied flat-bottom polystyrene microtiter plate and OD550 
and washed with 1 1 ml chloroform. A linear gradient of measured. Bovine serum albumin was used as a stan- 
increasing methanol was established using an equal 25 dard. It should be noted that some phospholipids will 
weight of chloroform and methanol (38.8 g, 26.5 ml react in the BCA protein assay making protein quantita- 
chloroform and 50 ml methanol). Fractions of 2 ml tj 0 ns inaccurate when lipid is present (i.e., prior to Bio- 
were collected as the gradient was applied to the col- Sil H a chromatography). Additionally, once purified, 
umn. FIG. 1 shows the protein and phospholipid pro- ^ hydrophobic LMW apoproteins themselves react 
files obtained. 30 j ^ lhe BCA rcagents md ^ quant itations of 

Phospholipid analyses showed a small peak in frac- lhe isdated m& lheref bascd Qn ^ 

tions 17-20 and a major peak after fraction 30. The ftcid compositions 

Pierce BCA protein assay was positive in fractions ™ 

12-19 and 28-33, but it should be noted that the latter Phospholipids 

peak is likely to be due to the phospholipid present in 35 _. , . A . , . , , . 

this region. Electrophoresis in sodium dodecyl sulfate Dipalmitoylphosphatidylchohne (DPPC, beta, gam. 

polyacrylamide gels showed the LMW apoproteins tna-dipalmitoyl-L-alpha-lecithin) and I-alpha-phos- 

were present in fractions 13-19 with some separation phatidyl-DL-glycerol (PG, derivative of egg lecithin) 

occurring between SP9 and SP18. . were purchased from either Calbiochem-Behring (La 

Alternatively, a method devised by Hawgood, et al, 40 Jolla * Calif.) or Avanti Polar-Lipids, Inc. (Birmingham, 

Proc. Natl Acad. ScL, 85:66-70 (1987) employing a buta- Ala.). DPPC was added to PG in chloroform in a 

nol extraction of PS followed by chromotography of weight ratio of 3:1. 

Sephadex LH-20 in an acidified chloroform/methane! . . . _ T . A . . A , 

buffer, can be used to isolate the LMW apoprotein Adm « tu « of LMW Apoprotems wrth Phospholipids 

mixture. For some studies, a separation of the two 45 For in vitro assays, a methanol solution containing 4 

LMW apoproteins was effected using Sephadex LH-60. ug of SP9 or SP1 8, was added to 400 ug DPPOPG in 

A glass column of 1 cm diameter was packed to 40 cm chloroform in a 12x75 mm glass tube. Following a 

with Sephadex LH-60 (Pharmacia, Uppsala, Sweden) in brief vortex mixing, the samples were dried under N 2 . 

chloroform/methanol, 1:1, containing 5% 0.1 N HQ. A Ninety microliters of water were added to each and the 

How rate of 1-2 ml/hr was used. A mixture of the 50 tubc s placed in a 37* C. water bath for 15 minutes, with 

LMW apoproteins containing about 200-700 micro- periodic gentle mixing. Isotonicity was restored with 

V™* (l !?\ 0 L P ^ tCi ? fr ° m dth . Cr ?l°" Sil *W*km of 10 ul of 9% NaCl to each sample prior to 

umnorthe LH-20 column descn^d^ Hawgood, et al For m ^ rabbil m6ies , 50 ug LMW apo- 

r?T /I fl '£ '1 5?"? ( . 8 V i mC °I « P roteins (containing both SP9 and SP18) or 25 ug SP9 

0.5 ml buffer was applied to the top of the co^n and 55 Qr 2J spig * N F > * 

fractions of 0.5 ml were collected. Typically, SP18 , .J _ DBril - . J. , . * £ 

protein eluted in fractions 16-19 and SF9 in fractions £ olm,ds O^M. 3:1) were added in cWom/ornK 

24-29. Appropriate fractions were pooled and dried in wcrc , *"«\°ried, '^pendexi in 250 

glass tubes under nitrogen. A brief period of lyophiliza- ^ 100 nulhmoIax < mM ) ** m * staining 1.5 mM CaCl 2 , 

tion ensured complete removal of the HQ. Proteins 60 to ^ M a "constituted surfactant at 20 mg/ml with 

were re-solubilized in methanol prior to use. 0.5-1% protein. 

SDS-Gel Electrophoresis Surfactant Activity Assays 

Gel electrophoresis in 16% polyacrylamide was per- In v^o assays of surfactant activity, assessed as its 

formed in the presence of sodium dodecyl sulfate (SDS- 65 ability to lower the surface tension of a pulsating bub- 

PAGE) according to the method of Laemmli, Nature, ble, and in vivo assays utilizing fetal rabbits, have both 

227:680-685 (1970), using 3x7 cm minislab gels. 1% been described in detail previously by Revak, et al, Am. 

0-mercaptoethanoI was added to samples where indi- Rev. Respir. Dis., 134:1258*1265 (1986). 



19 



5,260,273 



20 



Morphometric Analyses B Results 

Fetal rabbit lungs, inflated to 30 cm H2O and then Characteristics of the LMW Apoproteins 

deflated to 10 cm H 2 0, were submerged in 10% forma- The LMW apoproteins isolated from human amniotic 

lin for 72 hours. Paraffin sections were oriented from 5 fluid appeared after silicic acid chromatography, or 

apex to base and 5 micron sections taken anterior to after the Sephadex LH-20 column chromatography 

posterior. After hematoxylin and eosin staining, 10 FIG. 2 described by Hawgood, et al, Proc. Natl Acad. 

fields (100X) were point-counted from apex to base on ScL 85:66-70 (1987), as two protein bands in SDS- 
multiple sections. Standardized morphometric methods ]0 poly aery 1 amide get electrophoresis under non-reducing 

(Weiber, in "Stereological Methods,** Vol. I, Academic conditions. The upper band, having an apparent molec- 

Press, New York, pp. 33-58, 1979) were used to deter- ular weight of 18,000 daltons is a dimer, and therefore 

mine ratios of lung interstitium to air spaces for each designated SP18 dimer. With the addition of 0-mercap- 

treatment group. Intersections of alveolar perimeters toethanol, SP18 dimer reduced to 9,000 daltons ad was 

were also determined. 15 designated SP 18 monomer (FIG. 3). The other LMW 

apoprotein, designated SP9, appears as a diffuse band 

Phospholipid Phosphorus Assays between 9 and 1 2,000 daltons in the presence or absence 

Phospholipids were quantitated according to the p %^ g agcntS ' S *? w * ^P micd from SP18 dimer 

method of Bartlett, J. Biol Chem., 234:466^68 (1959). ^l^T * V c *°™ t0 V*? h y on Sephadex 

7 20 LH-60. The resultant purified proteins are shown m 

Amino Acid Analysis FIG* 3. 

-rv;-i:„.* & „ i„ j Amino acid compositions were determined for SP18 

Tnphcate samples^ monomer and SP9. Because of the extremely hydropho- 

hy ?£ ^1 ™t v Q at H0 ° f ° T 24 h ° UrSt ^ HCI bic "ture of these proteins, HCl hydrolysis was per- 

at 150 C. for 24 hours, or in performic acid at 1 10' C fonned at m' C. for 24 hours, in addition to the stan- 

for 24 hours followed by HCl hydrolysis at 110* C for dard 110* C for 24 hour hydrolysis, and values for 

24 hours. Analyses were performed on a Beckman valine, leucine, and isoleucine calculated from analyses 

model 121-M amino acid analyzer (Beckman Instru- of the hydrolysates done under the extreme conditions, 

ments, Fullerton, Calif.). Tryptophan was not deter- As shown in Table 3A, both proteins are extremely 

mined. 3q hydrophobic with high levels of valine and leucine. 

Amino Acid Sequencing TABLE 3A 

\A»wv«- • „ r_ , _ Amino Acid Composition of Human SP9 and SP18 monomer 

Vapor-phase protem sequencing was performed on md a comparis*! with the Theoretical Composition of 

an Applied Biosystems 470 A Amino Acid Sequencer SPIB 1 

(Applied Biosystems, Inc., Foster City, Calif.) with an 35 

on-line Model 120A HPLC. 



Isolation of cDNA Clones for Human SP18 

RNA was prepared according to Chirgwin, et al, 
Biochemistry. 18:5294-5299 (1979) from a sample of 40 
unaffected adult lung tissue obtained during surgical 
removal of a neoplastic lesion. Preparation of double 
stranded cDNA was carried out using standard tech- 
niques (Chirgwin et al. f supra, and Efstratiadis et al., in 45 
"Genetic Engineering", eds. Stelow and Hollaender, 
Plenum, N.Y., 1:15-49 (1979) and a library was con- 
structed in lambda NM607 as described by Le Bouc, et 
al, EEB.S. Lett*, 196:108-112 (1986). SP18 clones 
were identified by screening phage plaques with syn- 50 
thetic oligonucleotide probes (Benton, et al, Science, 
196:180-182 (1977) which were prepared using an Ap- 
plied Biosystems automated synthesizer and purified by >T>e b ^ m ^ thmu>h ^ 8K 

HPLC. Initial Candidate Clones Were Obtained USing ^yjteineconicnt w« determined following perform* tck) tnd HO bydrolyitt. 
probe TG996 (5'CATTGCCTGTG- ^ ^"©leucine tn^ociiie conical were e»ch determined following 24 boor Ha 

GTATGGCCTGCCTCC 3*) Which Was derived from *Tryptoph*n was not determined. 

the partial nucleotide sequence of a small human surfac- 
tant apoprotein cDNA (Schilling et al., International Ainmo-terminal sequence analysis of SP18 monomer 

Patent Application WO 86/03408). Larger clones (up to « yielded the following sequence: 
1.5 kb) were isolated using probe TGI 103 (5TCGAG- ____ _ _ 

CAGGATGACGGAGTAGCGCC 3') which was NH:.Phe.Pro.I!e.Pr<,Le«.Pro.Try- 

based on the 5' sequence of one of the original clones. Repeated sequencing of the purified SP9 monomer 
The nucleotide sequence of the cDNA clones was de- showed multiple peptides, all rich in leucine and con- 
termined by the chain termination method (Sanger, et 6 5 taining at least six consecutive valines. Nft-terminal 
al, Proc. Nad Acad. ScL U.S.A.> 74:5463-5467 (1977) analysis showed phenylalanine, glycine, and isoleucine 
using EcoRI restriction fragments subcloned in an ap- with the relative amounts of each varying from prepara- 
propriate Ml 3 vector. tion to preparation. 





SP9 


SP18 


SP18 1 


Amino Acid 


(mole %) 


(mole %) 


(mole %) 


Aspartic acid 


1.1 


3.4 


3.7 


(or Asparagine) 








Threonine 


0.8 


1.5 


1.2 


Serine 


1.8 


2.7 


2.5 


Glutamic acid 


1.5 


6.7 


6.2 


(or Gluiamine) 








Proline 


8.3 


7.8 


7.4 


Glycine 


10.6 


6.1 


4.9 


Alanine 


4.9 


10.2 


9.9 


Cysteine 2 


9,1 


7.2 


8.6 


Valine 3 


12.2 


11.7 


11.1 


Methionine 


3.4 


3.2 


3.7 


Isoleucine 3 


6.8 


6,4 


7.5 


Leucine 


22.4 


17.4 


17.3 


Tyrosine 


0.7 


2.2 


Z5 


Phenylalanine 


2.6 


1.5 


1.2 


Histidine 


5.4 


0.0 


0.0 


Lysine 


4.7 


3.0 


2.5 


Argintne 


3.9 


9.0 


8.6 


Tryptophan 


N.D. 4 


N.D. 4 


1.2 
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Nucleotide Sequence Analysis of SP18 cDNA 

The nucleotide sequence of a SP18 monomer cDNA 
clone is presented in FIG. 1. The sequence displays 
83% homology with the canine SP18 cDNA (Haw- 5 
good, et al, Proc. Natl Acad. Sci. t 85:66-70 (1987). A 
sequence within a large open reading frame was identi- 
fied which matches perfectly with the amino terminus 
of SP1 8 monomer as determined by Edman degradation 
of the isolated protein (underlined in FIG. 3). This sug- 10 
gests that mature SP18 monomer arises by processing of 
a larger precursor molecule. In the mature sequence 
there is a single potential N-glycosylation site (Asn 
1 10), no sites for tyrosine sulfation, and no G-X-Y re- 
peats as found in the 35,000 dalton apoprotein (White, et 15 
al, A. Pediatrics Research 19:501-508; 1985). 

The molecular weight of 9000 daltons obtained by 
SDS-PAGE of reduced SP18 dimer is lower than that 
predicted for the complete precursor protein sequence 
with amino terminus NH2-Phe-Pro-Ile-Pro-Leu-Pro- 20 
Tyr (19,772 daltons), implying further processing in the 
region of amino acids 70-90. In support of this, the 
theoretical amino acid composition (Table I) of a puta- 
tive 9000 dalton protein comprising residues 1 to 81 
compares well with the determined values for purified 25 
SP18 monomer. The amino terminal portion of the 
precursor protein (residues 1 to 81) is alkaline and more 
hydrophobic than the COOH terminal portion (residues 
82 to 181): the Kyte-Doolittle index for residues 1 to 81 
is 9100 (pi 8.6) and is -3000 (pi 5.91) for residues 82 to 30 
181 (Kyte, et al, J. Pediatrics. 100:619-622; 1982). The 
amino terminus (residues 1 to 81) is, as in the canine 
sequence (Hawgood, et al, Proc. Natl Acad. ScL 
85:66-70; 1987), composed of three hydrophobic do- 
mains: residues 1 to 1 1, 22 to 49 and 53 to 74. These are 35 
interspersed with a charged domain (residues 12 to 21) 
and two hydrophilic and charged stretches (residues 47 
to 54 and 72 to 81). 

Reconstitution of Surfactant Activity with LMW 40 
Apoproteins 

Samples were prepared containing 400 ug/100 ul 
phospholipids (DPPQPG, 3:1 by weight), phospholip- 
ids plus 4 ug SP9, or phospholipids plus 4 ug SP1 8. 
Each sample was assayed in the pulsating bubble surfac- 45 
tometer for the ability to lower surface tension. The 
results are shown in Table 4 as the mean minimal sur- 
face tension at 15 sec, 1 minute (min), and 5 min. Natural 
human surfactant, isolated from term amniotic fluid, 
diluted to 4 mg/ml is shown for comparison. While 
neither phospholipids nor LMW apoproteins alone had 
significant surface-tension lowering capacities, a mix- 
ture of phospholipids with either SP9 or SP18 showed 
significant activity. Recombining the phospholipids J5 
with \% by weight of SP18 lowered the surface ten- 
sions measured to levels comparable to those obtained 
with an equal amount of natural human surfactant 
(6.3±0.2 dynes/cm for phospholipids + SP18 at 15 sec, 
2.0 ±1.2 dynes/cm for natural surfactant). On an equal ^ 
weight basis, SP9 lowered surface tension less effec- 
tively (16.7±0.8 dynes/cm at 15 sec). 

TABLE 4 

Minimum Surface Tensions in the Pulsating Bubble 1 
13 sec 1 min S min 65 

PL 2 42.9 ± 1.4 41.6 ± 1.6 34.9 ± 4.9 

PL + SP9 3 16.7 ± 0.8 14.1 ± 1.2 12.2 ± 1.0 

PL + SP18 3 6.3 ± 0.2 11 ± 1.0 4.9 =fc 0.6 



' TABLE 4-continued 

Minimum Surface Tensions in the Pulsating, Bubble 1 
13 sec 1 min 3 min 

natural human 2 0 ± 1.2 2.4 ± 1.4 0.4 ± 0.4 
surfactant 4 

'Puliation of 20 cycles/min tuned 10 aec after babble formation. All values are in 
dynes • cm" 1 and are the average of at least 3 determinations. 
2 Pbotpholipid$ DPPOPG, 3:1, 4 mg/ml 
J l% by weight compared to phospholipids 
•diluted to 4 mg/ml 

In vivo assays of exogenous (synthetic) surfactant 
activity were performed by instilling into the airways of 
immature fetal rabbits saline solutions containing Ca+ + 
alone or with the addition of phospholipids, phospholip- 
ids plus LMW apoproteins, or natural human surfac- 
tant. The animals were ventilated for 30 min and then 
degassed by placement in a bell jar under vacuum. The 
lungs were then inflated to given pressures and the 
volume of air required for each pressure was noted. The 
volumes required for given pressures during deflation 
from 30 cm H2O were likewise determined. The result- 
ing pressure/volume curves are shown in FIG. 4A and 
4B for animals which received synthetic surfactant 
made with purified SP9 or SP18 (0.5% by weight com- 
pared with total phospholipid concentration) and ap- 
propriate control animals. Improved lung compliance is 
apparent in those animals treated with natural or either 
synthetic surfactant as compared with those receiving 
saline or phospholipids with the SP18 appearing more 
effective than SP9 on an equal weight basis. A similar 
study was performed using a mixture of SP9 and SP18. 
The results were almost identical to the phospholipid 
plus SP18 curve presented in FIG. 4A and 4B. 

Following compliance measurements, the lungs were 
inflated to 30 cm H2O, deflated back to 10 cm H2O, 
clamped, excised and fixed in formalin. Thin sections 
were stained with hematoxylin and eosin and examined 
microscopically. As shown in FIGS. 5A, 5B, 5C and 
5D, lungs treated with saline (A) or phospholipids (C) 
appeared atelectatic while those from animals which 
received natural (B) or reconstituted (D) surfactant 
showed normal alveolar expansion. Morphometric anal- 
yses of the thin sections showed an interstitium to air 
space ratio of 4.70 for saline treatment and 3.29 for 
phospholipids alone as compared with 0.498 for natural 
surfactant and O.S38 for reconstituted surfactant. These 
data are shown in Table 5 and corroborate the signifi- 
cant (p<0.001; Mann- Whitney U Test) increase in air- 
space seen in FIGS. 5A, 5B, 5C and 5D. A comparison 
of alveolar perimeters similarly demonstrated a signifi- 
cantly (p<0.003) greater number of intersections of the 
alveolar boundaries in saline- or phospholipid-treated 
fetuses compared to surfactant-treated animals. 

TABLES 

Morphometric Analysis of Airspace 
Following Fetal Rabbit Treatment 



Tracheal Instillation lntentitium/Air Space 



saline 


4.70 


phospholipids 1 
phospholipids 1 + 


3.29 


0.538 


LMW Apoproteins 2 




natural human surfactant 3 


0.498 



'2 mg of 3:1 DPPC:PG per animal 

2 20 ug of LMw apoproteins added 10 phospholipids 

*2 mg per animal 
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- n . 100:619-622; 1982) were performed using mixtures of 

Discussion spig dimer Md sp9 ^ wel) M eflch prolein indivjdu. 

This study describes two low molecular weight apo- ally. A marked improvement in lung compliance was 

proteins isolated from human amniotic fluid surfactant seen in animals treated with natural surfactant or recon- 

which can be added to known phospholipids to produce 5 stituted surfactant prepared with SP18 dimer apo- 

a biologically active pulmonary surfactant. While the protein, as compared with those receiving phospholip- 

proteins in the current study have been designated as ids alone or saline (FIGS. 4A and 4B). A moderate 

SP18 dimer, SP18 monomer and SP9, it is apparent improvement was seen when SP9 was used* Identical 

from the recent literature that multiple nomenclature studies using a mixture of SP18 dimer and SP9 to pre- 
and an assortment of reported molecular weights for 10 pare the reconstituted surfactant showed results very 

LMW PS apoproteins (ranging from 5-18,000 daltons) similar to those obtained with SP18 dimer alone (solid 
exist. The apparent differences in physical properties squares, FIGS. 4A and 4B); however, the exact ratio of 

may be explained by a variety of factors including spe- SP1 8 dimer and SP9 in those studies could not be accu- 

cies differences, varying purification and handling tech- ra tely ascertained. FIGS. 5A, 5B, 5C and 5D show 

niques, varying determinations of low molecular 15 representative imcroscopic alveolar fields indicating the 

weights based on standards in SDS-polyacrylamide tock of atelectasis foUowing surfactant instillation, 

gels, and potential interference by lipids of low molecu- Suzuki, et al, {Eur. J. Respir, Dis., 69:336-345; 1986) 

lar weight protein bands in gels. Comparisons of amino have reported a reduction in surface tension (measured 

acid compositions and sequences and immunologic on the Wilhelmy balance or in a pulsating bubble) and a 

analyses using monospecific antibodies will help to sort 20 fi ve fold increase in tidal volumes of prematurely-deliv- 

out the LMW apoproteins. ered at insufflation pressures of 25 cm and H 2 0 

It is felt that the SP9 protein described herein, giving when porcine LMW « 15,000 daltons) surfactant apo- 

a diffuse band on SDS-polyacrylamide gels from proteins are added to mixtures of DPPOPG) at a 

9-12,000 daltons under reducing or non-reducing con- weight ratio of 5:80:20 (protein:DPPC:PG). Whether 

ditions, is probably the same protein as that designated 25 0 ne or multiple proteins are present in this system is 

SAP-6 by Whitsett, et al, Pediatric Research. 20:744-749 unclear. 

(1986), SP5-8 by Hawgood, et al, Proc. Natl Acad. Set, Previous studies using the 35,000 dalton apoprotein 

85:66-70<(1987), PSP-6 by Phelps, et al, Am. Rev. (R e vak, et al. Am. Rev. Respir. Dis., 134:1258-1265; 

Respir. Dis., 135:1 1 12-1 1 17 (1987), and the 5 kDa prote- 1986) also showed moderate reduction in surface ten- 

olipid of Takahashi, et al, Biochem. Biophyvs Res. 30 s j on , similar to that obtained with SP9 in the studies 

Comm., 135:527-532 (1986). The extremely hydropho- described herein. Clearly, further studies must be done 

bic nature of this protein is apparent from its amino acid us j ng various combinations and concentrations of SP1 8, 

composition (Table 3) and sequence data, showing at S P9 and the 35,000 dalton apoprotein, as well as Ca+ + 

least six consecutive valine residues preceded by a leu- and perhaps various phospholipids to elucidate the in- 

cine-nch region. The presence of three amino-terminal 35 teractions between these various components of surfac- 

residues (phenylalanine, glycine, and isoleucine) in the tarn and to determine the best conditions for a biologi- 

preparations of SP9 derived herein from amniotic fluid caiiy act j vc exogenous surfactant, 
surfactant suggests a collection of peptides having an 

identical sequence but having had one or two residues 2 * * n Vitro Assessment of Polypeptide Surfactant 

removed from the amino-terminus. Phelps, et al. Am. 40 Activity 

Rev. Respir. Dis., 135:1112-1117 (1987) have recently A. Methods 

reported a similar finding with bovine PSP-6 apo- ^ _ 

protein. Measurement of Surfactant Activity 

SP18 dimer is comprised of two identical 9000 dalton Measurements of surface pressure across an air-liquid 
peptides (but difTerent from the 9000 dalton peptide of 45 interface (expressed in negative cm of H2O pressure) at 

SP9) that are disulfide linked. The amino acid composi- minimal (8 min) bubble radius were determined at vari- 

tion of SP18 monomer (Table 3) shows a high number ous times using the pulsating bubble technique de- 

of hydrophobic residues. When unreduced SDS-PAGE scribed by Enhorning, J. Appl Physiol, 43:198-203 

were overloaded with SP18 protein, sequentially less (1977). 

intensely staining bands were seen at 36,000 and 56,000 50 Briefly, the Enhorning Surfactometer (Surfactometer 

daltons, suggesting oligomeric forms of the protein; International, Toronto, Ontario) measures the pressure 

upon reduction, only a single 9000 dalton band was gradient (P) across a liquid-air interface of a bubble that 

seen. pulsates at a rate of 20 cycles/min between a maximal 

Both SP9 and SP18 dimer apoproteins isolated as (0.55 mm) and minimal (0.4 mm) radius. The bubble, 

described above, could be shown to have biophysical 55 formed in a 37* C, water-enclosed, 20-ul sample cham- 

activity following recombination with phospholipids. ber, is monitored through a microscopic optic while the 

The addition of 1% by weight of SP18 dimer to the pressure changes are recorded on a strip chart recorder 

phospholipids DPPC:PG resulted in an immediate in- calibrated for 0 and —2 cm H2O. 

crease in surface pressure resulting in surface tensions of ^ „ ^ 

less than 10 dynes/cm by 15 sec. The addition of 1% 60 Determination * Composite Hydrophobicity Value 

SP9 to DPPGPG was slightly less effective, lowering The composite hydrophobicity value of each peptide 

surface tensions to 16.7, 14.1, and 12.2 dynes/cm at 1 5 was determined by assigning to each amino acid residue 

sec, 1 and 5 min, respectively. Mixtures of both SP18 in a peptide its corresponding hydrophilicity value as 

dimer and SP9 were also effective but further studies described in Table 1 of Hopp, et al, Proc. Natl Acad. 

will be required to determine whether the combined 65 ScL, U.S.A.. 78:3824-3829 (1981), which disclosure is 

effect is additive or synergistic. incorporated herein by reference. For a given peptide, 

In vivo studies of reconstituted surfactant using the the hydrophilicity values were summed, the sum repre- 

fetal rabbit model (Schneider, et al, / Pediatrics, senting the composite hydrophobicity value. 
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Preparation of Synthetic Surfactants 

After admixture with solvent, each peptide was com- 
bined with phospholipids (DPPOPG), 3:1 to form a 
synthetic surfactant according to one of the following 5 
methods. 

Method A was accomplished by admixing 16 ul of 
peptide/solvent admixture (40 ug peptide) with 100 ul 
of chloroform containing 400 ug phospholipids, agitat- 10 
ing the admixture for about 10 at 37° C. to form a pep- 
tide/phospholipid admixture. Chloroform was removed 
from the peptide/phospholipid admixture by drying 
under N2. The synthetic surfactant thus formed was J5 
then admixed with 90 ul of H2O and gently agitated for 
about 10 minutes at 37* C. Subsequently, 10 ul of 9% 
NaCl was admixed to the surfactant containing solution. 

Method B was accomplished by first placing 100 ul of 
chloroform containing 400 ug of phospholipids in a 20 
glass tube and removing the chloroform by drying 
under N2 for about 10 minutes at 37* C. Sixteen ul of 
peptide/solvent admixture and 74 ul H2O were admixed 
with the dried phospholipids, and then gently agitated 25 
for about 10 minutes at 37° C. To the synthetic surfac- 
tant thus formed was admixed 10 ul of 9% NaCl. 

Method C was accomplished by first maintaining the 
polypeptide-PL admixture at 43 # C. for 10 minutes, 
after which time the solvents were removed from the 30 
admixture by drying under N2. When needed, admix- 
tures were further dried by 15 minutes exposure to 
vacuum to form a dried polypeptide-PL admixture. 
Water was then admixed with each dried admixture in 35 
an amount calculated to equal 90% of the volume nec- 
essary to give a final PL concentration of either 5 or 10 
mg/ml (as indicated in Table 7) to form a second admix- 
ture. This second admixture was maintained for one 

40 

hour at 43* C. with agitation. Subsequently, a volume of 
6% NaCl equal to 10% of the volume necessary to give 
the desired PL concentration was admixed with the 
second admixture and the resulting final admixture was 
maintained for 10 minutes at 43° C. In most cases, the 45 
final admixture was subjected to a last step of 3 cycles of 
freezing and thawing. 



B. Results 

The synthetic surfactants illustrated in Table 6 were 



prepared as indicated in the table. 








TABLE 6 










(2) 


(3) 






Phos- 


Composite 




(1) 


pholipid 


Hydro- 




Admixture 


Admixture 


phobicity 


Peptide Solvent 


Formed 


Method 


Value 


p 1-15 n-propyl alcohol 


suspension 


A 


-16.7 


p 11-25 H 2 0 


solution 


B 


+ 1.7 


p 21-35 Chloroform . 


suspension 


A 


-9.2 


p 31-45 H 2 0 


solution 


B 


-9.9 


p 41-55 H 2 0 


solution 


B 


-5.4 


p5M5 H 2 0 


suspension 


B 


-2.2 


p 61-75 methanol 


suspension 


A 


-9.9 


p 71-81 H 2 0 


suspension 


B 


+ 3.9 


p 74-81 H 2 0 


solution 


B 


+ 3.7 


p 66-81 methanol:H20 


suspension 


A 


-1.0 



55 



60 



65 



TABLE 6-continued 







(2) 


0) 






Phos- 


Composite 




(1) 


pholipid 


Hydro- 




Admixture 


Admixture 


phobic^ 


Peptide Solvent 


Fonned 


Method 


Value 


p 52-81 methanol:H20 


suspension 


A 


-6.2 



(1) Each polypeptide was admixed with the indicated solvent to achieve a concen- 
tration of 2.5 ofi of peptide per ul of aolvem. 

(2) The letters indicate the synthetic surfactant preparation method used. Those 
methods are described above. ■ 

(3) The compo si te hydropbobtcity value of each peptide was determined as de- 
scribed above. 

Each of the synthetic surfactants indicated in Table 6 
were assayed for surfactant activity as evidenced by 
their ability to reduce surface tension in vitro using the 
"bubble assay" of Enhorning as described above. 

The results of this study, shown in FIG. 6, indicate 
that a subject polypeptide, when admixed with pharma- 
ceutical! y acceptable phospholipids, forms a synthetic 
pulmonary surfactant that has greater surfactant activ- 
ity than the phospholipids alone, as evidenced by the 
lower P values. Typically 10% to 80% lower P values 
were obtained using the polypeptides. It should be 
noted that the 8 amino acid residue control peptide 
p74-81, which does not conform to the teachings of the 
present invention, did not form a synthetic PS having a 
greater activity than the phospholipid alone, thus indi- 
cating that amino acid residue length is a critical fea- 
ture. 

The surfactant activity of additional exemplary poly- 
peptides of this invention was studied using the "bubble 
assay" as described above. The results of the study are 
illustrated below in Table 7. 

Each polypeptide was admixed with the indicated 
solvent at a concentration of 2.5 mg of polypeptide per 
ml of solvent. The resulting admixture was observed to 
determine whether a solution or a suspension of insolu- 
ble polypeptide was formed. Those admixtures forming 
a suspension were further admixed by water bath soni- 
cation for 10 seconds to form a very fine suspension, 
sufficient for pipetting using glass pipettes. 

After admixture with solvent, each peptide was ad- 
mixed with phospholipids (PL), DPPOPG, 3:1, in chlo- 
roform in a glass tube so that the amount of polypeptide 
added equaled one-tenth (10% by weight) of the 
amount of PL added, to form a synthetic surfactant 
according to either method A, B or C 

Each of the synthetic surfactants was then assayed for 
surfactant activity as evidenced by their ability to re- 
duce surface tension in vitro in the bubble assay per- 
formed as described above. The pressure gradient ( P) is 
a measure of surfactant activity in the polypeptide-PL 
third admixture which was determined using an En- 
horning Surfactometer as described above. Measure- 
ments were obtained at time points of 15 seconds (15"), 
1 minute (T) and 5 minutes (5') and are expressed as a 
mean of three independent measurements of the indi- 
cated polypeptide-PL admixture. Pressure gradient 
measurements for comparable samples of PL alone (PL) 
and natural human surfactants were determined as con- 
trols. 

The result of this study are shown in Table 7. 
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TABLE 7 







(1) 


(2) 


(3) 




(4) 








Admixture 


Phospholipid 


of PL 


Pressure Gradient 


Peptide 


Solvent 


Formed 


Admixture Method 


sag/ml 


15" 


r 


5' 


p 1-15 


N-propanoJ 


suspension 


A 


■ 4 


0.94 


0.82 


0.48 


p 36-81 


50% chloroform 


suspension 


C+ 


10 


0.90 


0.87 


0.79 




50% methanol 














p 46-76 


64% chloroform 


solution 


c+ 


10 


0.90 


0.80 


0.62 


36% methanol 














p 51-72 


75% chloroform 


suspension 


c+ 


10 


1.15 


0.76 


0.33 




25% methanol 














p 51-76 


37% chloroform 


solution 


c+ 


10 


0.99 


0.91 


0.42 




63% methanol 














p 51-80 


45% chloroform 


solution 


c+ 


10 


0.92 


0.89 


0.48 


55% methanol 














p 51-81 


50% chloroform 


suspension 


C+ 


10 


0.94 


0.86 


0.64 




50% methanol 














p 52-81 


67% DMF 


solution 


A 


4 


1.33 


1.19 


0.96 


33% chloroform 














p 54-72 


76% chloroform 


suspension 


C+ 


10 


1.28 


0.92 


0.38 




24% methanol 














p 54-76 


71% chloroform 


suspension 


C+ 


10 


0.92 


0.82 


0.23 




24% methanol 














p 59-81 


68% chloroform 


solution 


C— 


4 


1.08 


1.02 


0.75 




32% methanol 














p 66-81 


40% DMF 


suspension 


A 


4 


1.22 


1.11 


0.84 




60% chloroform 














P 74-81 


water 


solution 


B 


4 


2.37 


2.32 


2.31 


DL4 


47% chloroform 


solution 


C— 


4 


2.00 


1.80 


1.30 


(31 mer) 


53% methanol 














RL4 


32% chloroform 


solution 


C— 


4 


0.5B 


0.65 


0.33 




68% methanol 














RL8 


19% chloroform 


suspension 


c+ 


10 


0.68 


0.69 


0.19 




81% methanol 














RRL7 


49% chloroform 


solution 


c — 


4 


1.65 


1.25 


1.00 




51% methanol 














RCL-1 


79% chloroform 


suspension 


c+ 


10 


0.50 


0.59 


0.06 




21% methanol 














RCL-2 


67% chloroform 


suspension 


c+ 


10 


0.00 


0.00 


0.00 




33% methanol 














RCL-3 


75% chloroform 


suspension 


c+ 


10 


0.55 


0.51 


0.33 




25% methanol 














PL 






c+ 


10 


>2.50 >2;50 


2.33 


Natural Human Surfactant 






10 


1.06 


0.89 


0.79 



(1) Whether the initial admixture or peptide and was a solution or a suspension is indicated. 

(2) The letter* indicate the synthetic surfactant preparation method used. Those methods are described above. A 
indicates that the final admixture was subjected to a last step of 3 cycles of freezing and thawing. A " indicates 
the step was not performed. 

(3) Concentration ("Cone") of phospholipid (PL) in the final third admixture h indicated in milligrams PL per .' 
milliliter admixture (mg/ml). 

(4) The pressure gradient h a measure of surfactant activity in the potypeptkte-PL final admixture as determined 
using an Enhorning Surfactometer as described m Example 2. Measurements were obtained at three points of 15 
seconds (15"), 1 minute 0') and 5 minutes (5*) and are expressed as a mean of 3 independent measurements of the 
indicated polype pi ide-PL admixture. Pressure gradient measurements for comparable samples of PL alone (PL) and 
natural human surfactant are als o shown. 

(3) These solutions were made at a concentration of 20 mg/ml PL and were diluted to 10 mg/ml prior to testing. 



These results indicate that a subject polypeptide, 
when admixed with pharmaceutically acceptable phos- 50 
pholipids, forms a synthetic pulmonary surfactant that 
has a greater surfactant activity than the phospholipids 
alone, as demonstrated by the higher volume per given 
pressure. 

55 

3. In Vivo Assessment of Synthetic Surfactant Activity 

A. Methods 

Preparation of Synthetic Surfactants 

A subject polypeptide was first admixed with solvent 60 
as described in Example 2. The resulting admixture was 
further admixed with phospholipid (PL) so that the 
amount of polypeptide added was either 3%, 7% or 
10% by weight of the amount of PL added as indicated 
below. The final polypeptide, PL admixture (synthetic 65 
surfactant) was formed according to method C using 
the final freeze thaw step as described in detail in the 
"Preparation of Synthetic Surfactants" section in Ex- 



ample 2, except that the final admixture had a concen- 
tration of 20 mg phospholipid per ml of final admixture. 

Instillation Protocols 

Protocol 1: Fetal rabbits were treated by injection 
into the trachea of a 0.1 ml solution that contained ei- 
ther a synthetic surfactant prepared in Example 3A or 
either 2 mg of native surfactant prepared as described in 
Example 1 or 2 mg PL. 

Protocol 2: Synthetic surfactant was instilled in rabbit 
fetal lung by injection into the trachea from a single 
syringe of the following three components such that the 
components exit the syringe in the following order: (1) 
0.05 ml air; (2) 0.1 ml of a synthetic surfactant prepared 
in Example 3A or either 2 mg of PL or 2 mg of native 
surfactant; and (3) 0.1 ml air. 

Protocol 3: From one syringe, a 0.1 ml aliquot of 
synthetic surfactant prepared as described in Example 
3A (or 2 mg of NS or of PL), was instilled into the 
rabbit trachea as described above, followed by injection 
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of 0.05 ml lactated Ringer's Solution and 0.2 ml air from the ventilation procedure. In others, static compliance 

a second syringe. measurements were made following ventilation. 

Protocol 4: From one syringe, 0.1 ml of a synthetic Static compliance measurements were made after 30 

surfactant prepared in described in Example 3A (or 2 minutes of ventilation. The animals Were removed from 

mg of NS or of PL), 0.15 ml air, 0.1 ml saline, and 0.3 ml 5 the ventilator and the lungs were degassed at —20 cm 

air were injected into the trachea as described above. H2O in a bell jar under vacuum. Thereafter, the lungs 

Two subsequent aliquots of 0.3 ml air were given. were first inflated and then deflated through a T-con- 

Protocol 5: Fetal rabbits were treated by injection nector attached to a tracheostomy tube. The volume of 

into the trachea from a single syringe the following four air required to reach static pressures of 5, 10, 15, 20, 25 

components such that the four components exit the 10 and 30 cm H2O was measured during both inflation and 

syringe upon injection in the order listed: (1) 0.2 ml deflation phases to generate static pressure to volume 

solution that contains either a synthetic surfactant pre- curves as a measure of static compliance, 

pared in Example 3A or either 4 mg of native surfac- Using the plethysmograph, dynamic compliance 

tant, or 4 mg PL; (2) a 0. 1 5 ml volume of air; (3) a 0. 1 ml measurements were made at various times throughout a 

normal saline solution; and (4) a 0.3 ml volume of air. 15 60 minute ventilation period. Computer-assisted data 

The above injection was then repeated 15 minutes after analysis resulted in compliance data expressed as ml of 

the first injection. air per cm H2O per gram of body weight at each time 

Protocol 6: Rabbits were treated as described in Pro- point. Compliance was calculated by the formula be- 

tocol 5, except that two subsequent aliquots of 0.3 ml air low. 

were given following the initial instillation and no addi- 20 

tional instillation was given at 15 min. Compliance = v/p 

Fetal Rabbit Model for Studying Surfactant Activity p (p _ {C)' V (V) + (R) • (F) 

The surfactant activity of exemplary polypeptides of p v — transpulmonary pressure 

this invention was studied using the methods described 25 C = compliance (elastic component -relates change 

in detail previously by Revak, et al, Am. Rev. Respir. ™ volume to pressure) 

Dis., 134:1258-1256 (1986), with the exceptions noted * = resistance (relates flow to pressure) 

hereinbelow. F = flow 

Twenty-seven day gestation fetal rabbits were deliv- V = volume « the integral of flow with respect to 

ered by hysterotomy and immediately injected with 30 time 

0.05 ml Norcuron (Organon, Inc., N.J.) to prevent The above equation was solved with a multiple linear 

spontaneous breathing. The fetal rabbits were then regression for C and R. The compliance (C) represents 

weighed and a small cannula was inserted into the tra- foe elastic nature of the lungs and the resistance (R) 

chea by tracheotomy. Synthetic surfactant prepared as represents the pressure necessary to overcome the resis- 

described above was then instilled into the fetal rabbit 35 tance to the flow of gas into and out of the lungs, 

lung by one of the above instillation protocols. g Results 

Following instillation the rabbit was placed in a spe- 
cially designed plethysmograph (containing a Celesco Static compliance data using instillation protocols 1 
transducer) connected to a ventilator (Baby Bird, Baby 5 are shown in FIGS. 7 and 8, respectively. Im- 
Bird Corp., Palm Springs, Calif.) and the instilled lung 40 proved lung compliance was seen in all lungs treated 
was ventilated at a rate of 30 cycles per minute with a with natural surfactant or with the synthetic surfactants 
peak inspiratory pressure of 25 cm H2O, a positive end tested as compared with those lungs treated with phos- 
expiratory pressure of 4 cm H2O and an inspiratory time pholipids (PL) alone, with one exception. The synthetic 
of 0.5 seconds. In some studies, dynamic compliance surfactant prepared using pl-15 (FIGS. 8A-8B) did not 
measurements were made at various times throughout 45 produce improved lung compliance over PL alone 

when measured by static compliance. 
The results of the dynamic compliance studies are 

illustrated in Table 8. 

TABLE 8 



Dynamic Compliance in ml air/cm H2O 

(g body weight x 10 6 ) 

Minutes after Sample 
% Peptide Surfactant Instillation Given By 

Compound To PL 10 20 30 40 50 60 Protocol # 



PL 7 8 7 10 11 15 

24 22 23 23 22 20 

IS 16 17 18 21 29 

NS 26S 251 168 186 173 147* 

418 388 405 288 237 * 

155 176 172 172 179 

p 36-81 5% 255 146* 

5% 245 291 

10% 154 1,162 

10% 252 623 

p 52-81 5% 517 226* 

5% 434 55* 

10% 195 U43 

10% 43 1,690 

p 51-76 10% 33 22 56 87 124 85 

10% 10 11 186 358 141 144* 

10% 15 36 109 241 264 301 
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Dynamic Compliance in ml air/cm H2O 
(g body weight X 10 6 ) 



% Peptide 



Minutes after 
Surfactant Instillation 



Sample 
Given By 
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Compound To PL 


10 


20 


30 


40 


50 


60 


Protocol # 


•80 10% 


17 


41 


52 


78 


99 


208 


4 


10% 


76 


94 


149 


149 


217 


308 


4 


10% 


23 


71 


130 


156 


182 


109* 


4 



1 prior to instillation into the rabbit*, these urnples were filtered through a 25 micron filter. 
"A decrease is compliance with time may indicate the development of pneumothorax. 



As shown in Table 8, each of the synthetic surfactants 
of this invention and natural surfactant improved dy- 
namic compliance values in comparison to phospholipid 
alone. 

C. Discussion 

The in vivo compliance studies demonstrate that the 
use of a number of exemplary synthetic surfactants of 
this inventions resulted in enhanced compliance in com- 
parison to phospholipid alone for each of the assayed 
synthetic surfactants. Thus, the proteins and polypep- 
tides of this invention when admixed with pharmaceuti- 
cally acceptable phospholipids form synthetic surfac- 
tants that have greater surfactant activity than phospho- 
lipid alone. Use of the synthetic surfactants is advanta- 
geous in producing improved compliance values in 
vivo. 
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-continued 


Well 


Sample 


Incubation Time 


2 


E 


7 minutes 


3 


D 1/5 


7 minutes 


4 


El/5 


7 minutes 


5 


D 1/25 


7 minutes 


6 


El/25 


7 minutes 


7 


D 


30 minutes 


8 


E ■ 


30 minutes 


9 


Dl/5 


30 minutes 


10 


El/5 


30 minutes 


11 


D 1/25 


30 minutes 


12 


El/25 


30 minutes 


13 


D 


143 minutes 


14 


E 


143 minutes 


15 


D 1/5 


143 minutes 


16 


E 1/5 


143 minutes 


17 


D 1/25 


143 minutes 


18 


E 1/25 


143 minutes 
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4. Study of Binding of C-Terminal Peptide to Lung 
Epithelial Cells 

A. Methods 

Peptide Binding Assay 

A peptide having residues 74-80 of SP18 
(VLRCSMD) was radiolabeled by the Bolton-Hunter 
method (Bolton et ah, Biochem J.. 133:529-538 1973) 
with 125 I (New England Nuclear— 34.1 moles/ml, 28.0 
ng/ml, 75 pCi/ml). 

Human pulmonary epithelial cells (human lung carci- 
noma cell, ATCC reference no. CCL 185, commonly 
known as A549 cells) were grown to confluence in 6 
well tissue culture dishes. The following solutions were 
used in this study: 
PBS/BSA: 10 mM Na Phosphate +0.15M NaCl 

+0.5% BSA pH 7.4 
Lysis Buffer: 1% SDS in water 
Solution F: 5 ml PBS/BSA +51.56 pg cold peptide 
Solution D: 2.5 ml PBS/BSA + 87 pi 125 I -peptide 
Solution Dl/5: 0.5 ml D +2.0 ml PBS/BSA 
Solution D/125: 0.5 ml Dl/5 +2.0 ml PBS/BSA 
Solution E: 2.5 ml PBS/BSA +87 p ^I-peptide 

+20.78 pg cold peptide 
Solution El/5: 0.5 ml E 2.0 ml PBS/BSA 
Solution E 1/25: 0.5 ml El/5 +2.0 ml PBS/BSA 
Three well plates were pretreated by incubating with 
0.5 ml of the following solutions for 15 min. at 22* C. 
The odd-numbered wells were pretreated with 
PBS/BSA and the even-numbered wells with solution 60 
F. Following removal of the pretreatment solution, the 
wells were incubated with 0.5 ml of the following solu- 
tions at 22* C. for the indicated time while gently rock- 
ing the plates. 

65 
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Well 



Sample 



Incubation Time 



7 minutes 



At the end of the incubation time the supernatant was 
removed from each well and saved for counting. Each 
well was washed four times with cold (4* C.) 
PBS/BSA. The washes were saved for counting. The 
plate was then brought back to room temperature and 1 
ml of lysis buffer was added to each well. The plate was 
gently shaken until all cells had lysed and come off the 
plate (3-4 minutes). The solution was removed from 
each well and counted. A second ml of lysis buffer was 
added to each well, mixed a few minutes and removed 
for counting of bound counts. The percent and absolute 
amounts of counts bound were determined. 

Specific counts bound were determined by subtract- 
ing the counts bound in wells containing unlabeled 
(cold) peptide from the corresponding well without 
cold peptide. The results are illustrated in Table 9, be- 
low. 

The procedure was repeated with the following 
changes: 

Di = 1433 ax] PBS/SA +167 1 ^-peptide [1.78 
pmol/500 pi] 

D 2 =183.3 pi PBS/BSA +366.7 pi Di [1.19 

pmol/500 pi] 
D 3 ^275 pi BPS/BSA 275 pi Dj [0.89 pmol/500 p] 
D 4 -366.7 pi BPS/BSA +183.3 pi D] [0.59 

pmol/500 p] 

D 5 =458.3 pi BPS/BSA +91.7 pi Di [0.30 pmol/500 

D6=513.3 pi BPS/BSA +36.7 pi Di [0.12 pmol/500 
f] 

Ei = 1386.24 pi BPS/BSA +167 pi i«I-peptide 
[4.676 ng] +46.76 pi cold peptide at 100 pg/ml 
[4.1676 pg] 

E2-E6 Diluted as above for D2-D0. 

F =3.398 Ml PBS/BSA + 102.29 pi cold peptide at 
100 pg/ml 

Two six-well plates were washed once with 1 ml 
PBS/BSA. The odd numbered-wells were pretreated 
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with PBS/BSA and the even-numbered wells with 
solution F. Following removal of the pretreatment solu- 
tion, the following soutions were added: 



Well 


Sample 


Well 


Sample 


1 


D, 


7 


D 4 


2 


Ei 


8 


E4 


3 


D 2 


9 


D 5 


4 


E 2 


10 


E 5 


5 


D 3 


11 


I>6 


6 


E 3 


12 


E« 



Well 


Total CPM 


Total 
CPM 
Bound 


% 
Bound 


Difference 


Specific 
Cts Bound' 


1 


1,109,126 


24,4)4 


2.23 






2 


1,087,659 


17,353 


1.60 


0.63% 


6.930 


3 


223,170 


4,479 


2.01 






4 


221,608 


4,113 


1.86 


0.15% 


330 


5 


45,877 


828 


1.80 






6 


47,731 


880 


1.84 


-0.04% 


-18 


7 


1.103,606 


25,905 


2.35 






8 


1,152,287 


19.230 


1.67 


0.68% 


7,480 


9 


227,396 


4,996 


2.20 






10 


230,974 


4,137 


1.79 


0.41% 


901 


11 


47,899 


1,030 


2.15 






12 


49,894 


922 


1.85 


0.30% 


132 


13 


1.151.347 


10,071 


.87 






14 


1,108,755 


9,506 


.86 


0.01% 


110 


15 


220.340 


1.692 


.77 






16 


229.253 


1,800 


.79 


-0.02% 


-44 



10 



20 



The solutions were incubated for 30 minutes at room 
temperature with gentle rocking. The supernatants 
were then removed and saved for counting. Each well )5 
was washed 4 times with 0.5 ml of cold PBS/BSA. 
Washes were saved for counting. 1 ml of 1% SDS was 
added to each well to solubUize the cells. After 3 min- 
utes all the cells could be seen to have come off the 
plate. The lysed cell-containing supernatant was 
counted, together with a second SDS wash of the wells. 
Total counts and the percentage of counts bound were 
determined. Specific binding was determined by sub- 
tracting the counts bound in wells containing cold pep- 
tide from the corresponding well without cold peptide. 
The results are illustrated in Table 10. 

B. Results 

The results of the binding studies are illustrated 
below in Tables 9 and 10. 30 

TABLE 9 
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TABLE 9-continued 







Total 












CPM 


% 


Difference 


Specific 


Well 


Total CPM 


Bound 


Bound 


Cts Bound* 


17 


46,893 


407 


.87 






18 


47,426 


386 


.81 


0.06% 


?A 


'Corrected to 1,100,000 cpm/ondUoted lube. 










TABLE 10 










CPM 


% 






Well 


Tot*] CPM 


Bound 


Bound 


Difference 


p noi 


1 


3.070,705 


66,954 


2.78 






2 


2,995,775 


56,055 


1.87 


9390 


1.78 


3 


2,029,323 


39,562 


1.95 






4 


2,013.557 


33,573 


1.67 


5,723 


1.19 


5 


1,436,189 


26,883 


1.87 






6 


1,427,731 


25,073 


1.76 


1,755 


.89 


7 


994,288 


15,669 


158 






8 


964,481 


14,776 


1.53 


503 


.59 


9 


460,317 


6,513 


1.41 






10 


479.746 


6,816 


1.42 


-52 


.30 


11 


202,494 


2,930 


1.45 






12 


192,990 


2,806 


1.45 


0 


.12 



•Corrected for 1.78 p mol = 3,033.740 cpm 
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C. Discussion 

As can be seen from the data in Table 9, the study 
demonstrated that the peptide was binding specifically 
to the cells as demonstrated by competitive inhibition 
by unlabeled peptide. However, the cells were not satu- 
rated by the amount of labeled peptide used in this 
study. Additionally, degradation of the peptide was 
occurring by 143 minutes. 

The second study was performed using the 30 minute 
incubation period and an increased amount of labeled 
peptide to achieve saturation of the cells. As seen in 
Table 10, specific binding was again demonstrated. 
Further, saturation was achieved as demonstrated by 
leveling-ofT of the amount of bound counts at high con- 
centration of labeled peptide. 

The binding studies thus demonstrate that the C-ter- 
minal peptide of this invention binds specifically to lung 
epithelial cells. 

The foregoing specification, including the specific 
embodiments and examples, is intended to be illustrative 
of the present invention and is hot to be taken as limit- 
ing. Numerous other variations and modifications can 
be effected without departing from the true spirit and 
scope of the present invention. 



SEQUENCE LISTING 



( 1 ) GENERAL INFORMATION: 

(Mi) NUMBER OF SEQUENCES: 3 



( 2 ) INFORMATION FOR SEQ ID NO:l: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 21 ammo acids 
( B ) TYPE: amino acid 
( D ) TOPOLOGY: linear 

( i i ) MOLECULE TYPE: peptide 

(■it ) HYPOTHETICAL: NO 



( i v ) ANTI-SENSE: NO 
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35 36 

-continued 



( v ) FRAGMENT TYPE: internal 

< * i ) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

Ly » Leu Leo Leu Lett Ly $ Leu Leu Leu Leu Lys Leu Leu Leu Leu Ly s . 
I 5 10 13 

Leu Leu Leu Leu Lys 
2 0 

< 2 ) INFORMATION FOR SEQ ID NO£: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 21 amino acids 
( B ) TYPE: amino acid 
( D ) TOPOLOGY: linear 

( i i ) MOLECULE TYPE: peptide 

( i i i ) HYPOTHETICAL: NO 

< i v ) ANTI-SENSE: NO 

( v ) FRAGMENT TYPE: N-terminal 

( x i ) SEQUENCE DESCRIPTION: SEQ JD NOJ: 

Lys Leu Leu Leu Leu Leu Leu Leu Leu Lys Leu Leu Leu Leu Leu Leu 
1 .3 10 13 

Leu Leu Lys Leu Leu 
2 0 

( 2 ) INFORMATION FOR SEQ ID NO:3: 

( * ) SEQUENCE CHARACTERISTICS: 
( A } LENGTH: 21 amino acids 
( B ) TYPE: amino acid 
( D ) TOPOLOGY: linear 

( i i ) MOLECULE TYPE: peptide 

( i i i ) HYPOTHETICAL: NO 

( i v ) ANTI-SENSE: NO 

( v ) FRAGMENT TYPE: internal 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO:3: 

Lys Lys Leu Leu Leu Leu Leu Leu Leu Lys Lys Leu Leu Leu Leu Leu 
1 i 5 10 13 

Leu Leu Lys Lys Leu 
2 0 

«Z 

What is claimed is: 

1. A synthetic pulmonary surfactant comprising a said polypeptide, when admixed with a pharmaceuti- 

phannaceutically acceptable phospholipid admixed cally acceptable phospholipid, forming a synthetic 

with a linear polypeptide comprising at least 10 amino pulmonary surfactant having a surfactant activity 

acid residues and no more than about 60 amino acid 55 greater than the surfactant activity of the phospho- 

residues, said polypeptide including a sequence having lipid alone. 

alternating hydrophobic and hydrophilic amino acid 2. A method of treating respiratory distress syndrome 

residue regions represented by the formula (Z<,U£) c Zrf, comprising administering a therapeutically effective 

wherein : amount of a synthetic pulmonary surfactant, said surfac- 
Z is a hydrophilic amino acid residue independently $0 tant comprising a pharmaceuti cally acceptable phos- 

selected from the group consisting of R and K; pholipid admixed with an effective amount of a poly- 

U is a hydrophobic amino acid residue independently peptide comprising at least 10 amino acid residues and 

selected from the group consisting of V, I, L, C and no more than about 60 amino acid residues, said poly- 

F; peptide including a sequence having alternating hydro- 
a has an average value of about 1 to about 5; 65 phobic and hydrophilic amino acid residue regions rep- 

b has an average value of about 3 to about 20; resented by the formula (ZoU^cZ* wherein: 

c is 1 to 10; and Z is a hydrophilic amino acid residue independently 

d is 1 to 3; selected from the group consisting of R and K; 
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5,260,273 



U is a hydrophobic amino acid residue independently 
selected from the group consisting of V, I, L, C and 
F; 

a has an average value of about 1 to about 5; 
b has an average value of about 3 to about 20; 
c is 1 to 10; and 
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d is 1 to 3; 

said polypeptide, when admixed with a pharmaccuti- 
cally acceptable phospholipid, forming a synthetic 
pulmonary surfactant having a surfactant activity 
greater than the surfactant activity of the phospho- 
lipid alone. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



PATENT NO. 
DATED 



: 5,260,273 

: November 9, 1993 



Page 1 of J 



INVENTOR(S) : Cochrane et al. 

It is certified that error appears in the above- identified patent and that said Letters Patent is 
hereby corrected as shown below: 



Column K 

Line 4, insert - This invention was made with government support under Grant Nos. 
HL 23584 and GM 37696 from the National Institutes of Health and Grant No. N00014- 
89-K-0029 from the Office of Naval Research. The U.S. government may have certain 
rights in the invention. -- 



Signed and Sealed this 



Ninth Day of April, 2002 



Attest: 




JAMES E. ROGAN 



Attesting Officer 



Director of the United States Patent and Trademark Office 
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IK THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant 



Cochrane, et al. 



Serial No. 



07/715,397 



Group Art Unit 1811 



Filed 



6/14/91 



For 



PULMONARY SURFACTANT 
PROTEIN AND 
RELATED POLYPEPTIDE 



Examiner: Lester Lee 



TERMINAL DISCLAIMER PURSUANT TO 
37 CFR € 1.321 fbl 



Hon. Commissioner 

of Patents and Trademarks 
Washington, D.C. 20231 

Dear Sir: 

Petitioner, The Scripps Research Institute, residing at 10666 
North Torrey Pines Road, La Jolla, CA 92037, in the county of San 
Diego and State of California, represents that it is the assignee 
of the entire right, title and interest in and to the above- 
identified application as set forth in an assignment signed on 
November 30, 1992 and submitted for racordation on even date 
herewith. A copy of that Assignment is submitted herewith. 

Petitioner hereby disclaims the terminal part of any patent 
granted on the above-identified application which would extend 
beyond the expiration date of the full statutory term of U.S. Pat. 
No. 5,164,369, issued November 17, 1992, based on U.S. Patent 
Application Serial No. 07/293,201, filed January 4, 1989, and 
hereby agrees that any patent so granted on the above-identified 
application shall be enforceable only for and during such period 
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Serial No. z 07/715,397 

that the legal title to said patent shall be the same as the legal 
title to U.S. Patent No. 5,164,369, filed January 4, 1989, and 
issued on November 17, 1992. This agreement is to run with any 
patent granted on the above- identified application and to be 
binding upon the grantee, its successors or assigns. 

Petitioner does not disclaim any terminal part of any patent 
granted on the above-identified application prior to the expiration 
date of the full statutory term of U.S. Pat. No. 5,164,369, as 
presently shortened by any terminal disclaimer in the event that 
one or more later: (l) expires for failure to pay a maintenance 
fee; (2) is held unenforceable; (3) is found invalid; (4) is 
statutorily disclaimed in whole or terminally disclaimed under 37 
CFR 51.321(a); (4) has all claims cancelled by a reexamination 
certificate; or (5) is otherwise terminated prior to expiration of 
its statutory term as presently shortened by any terminal 
disclaimer, except for the separation of legal title stated above. 

The undersigned represents that he is a representative duly 
authorized to sign on behalf of the Petitioner. 



Respectfully submitted, 



THE SCRIPPS RESEARCH INSTITUTE 



Dated: 



By: I sjyy <* 

DougO^sNa^J Bingham, Esq. 
Assistant Secretary 




Office of Patent Counsel 

10666 N. Torrey Pines Road, TPC-8 

La Jolla, CA 92037 

ACL\C:\UP\OA\SCR-0395.TD 
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PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFPICE 



Applicant 



Cochrane , et al. 



Serial No. 



07/715,397 



Group Art Unit 1811 



Filed 



6/14/91 



For 



PULMONARY SURFACTANT 
PROTEIN AND 
RELATED POLYPEPTIDE 



Examiner: Lester Lee 



Our Ref . No. SCR 0395P 



TERMINAL DISCLAIMER PURSUANT TO 
37 CFR S 1.321(b) 



Hon. Commissioner 

of Patents and Trademarks 
Washington, D.C. 20231 

Dear Sir: 

Petitioner, The Scripps Research Institute, residing at 10666 
North Torrey Pines Road, La Jolla, CA 92037, in the county of San 
Diego and State of California, represents that it is the assignee 
of the entire right, title and interest in and to the above- 
identified application as set forth in an assignment signed on 
November 30, 1992 and submitted for recordation on December 3, 
1992. A copy of that Assignment is submitted herewith. 

Petitioner hereby disclaims the terminal part of any patent 
granted on the above- identified application which would extend 
beyond the expiration date of the full statutory term of U.S. Pat. 
No. 5,164,369, issued November 17, 1992, based on U.S. Patent 
Application Serial No. 07/293,201, filed January 4, 1989, of which 
Petitioner is also the assignee of the entire right, title and 
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Serial No. : 07/715,397 

interest pursuant to an assignment dated October 30, 1991 and 
recorded at Reel 6167, Frame 0057. Petitioner hereby agrees that 
any patent so granted on the above-identified application shall be 
enforceable only for and during such period that the legal title to 
said patent shall be the same as the legal title to U.S. Patent No. 
5,164,369, filed January 4, 1989, and issued on November 17, 1992. 
This agreement is to run with any patent granted on the above- 
identified application and to be binding upon the grantee, its 
successors or assigns. 

Petitioner does not disclaim any terminal part of any patent 
granted on the above-identified application prior to the expiration 
date of the full statutory term of U.S. Pat. No. 5,164,369, as 
presently shortened by any terminal disclaimer in the event that 
one or more later: (l) expires for failure to pay a maintenance 
fee; (2) is held unenforceable; (3) is found invalid; (4) is 
statutorily disclaimed in whole or terminally disclaimed under 37 
CFR §1.321 (a); (4) has all claims cancelled by a reexamination 
certificate; or (5) is otherwise terminated prior to expiration of 
its statutory term as presently shortened by any terminal 
disclaimer, except for the separation of legal title stated above. 

The evidentiary documents accompanying or referred to in the 
instant Terminal Disclaimer have been reviewed by the undersigned 
and it is certified that to the best of Petitioner /Assignee The 
Scripps Research Institute's knowledge and belief, title is in the 
Petitioner /Assignee . 
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serial No. : 07/715,397 

The undersigned represents that he is a representative duly 
authorized to sign on behalf of the Petitioner. 



Dated: ^ ?3 



Respectfully submitted, 

THE SCRIPPS RESEARCH INSTITUTE 



Office of Patent Counsel 

10666 N. Torrey Pines Road, TPC-8 

La Jolla, CA 92037 

(619) 554-2937 



75ugl|ts' ingham , Esq . 
Assistant Secretary and 
Patent Counsel 



ACL\C:\UP\OA\SCR-0395.TD3 
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SURFAXIN® US IND #40,287 Brief Description of Significant Events 



Date 


Type of Document 


Description 


7/31/1992 


Original Submission 


Scripps Institute (Sponsor Charles G. Cochrane, MD) filed IND for 
SURFAXIN with the FDA under Section 505(i) of the Federal Food, 
Drug and Cosmetic Act and 21 CFR §312. 


8/6/1992 




The date of receipt of IND by the FDA. 


8/11/1992 


FDA Letter 


Acknowledgement of receipt of IND Application. 


8/25/1992 


Scripps Letter 


Suggested Modifications in the Clinical Protocol Pursuant to 
Discussions with Dr. Himmel at FDA. 


8/31/1992 


Scripps Letter 


Letter to Dr. Himmel from Dr. Cochrane adding information to 
provide supporting data for dosage form. 


9/1/1992 


FDA Letter 


Additional comments of safety and consent form from Dr. Himmel 


9/3/1992 


Scripps Letter 


Resulting changes per Dr. Himmel's suggestions in letter dated 
9/1/92. 


9/10/1992 


Scripps Letter 


Revised Patient Consent Form for Protocol. 


9/11/1992 


FDA TELEFAX 


Fax from FDA regarding the Patient Consent Forms. 


9/25/1992 


Scripps Letter 


Revised Patient Consent Forms with revisions according to the 
requested FDA guidelines in your FAX of 9/1 1/92. 


1/8/1993 


Scripps Letter 


Final Consent Forms from the 3 University of California campuses. 


3/17/1003 


Scripps Letter 


Expansion of weight range request. 


3/19/1993 


Scripps Letter 


Addendum for drug dose. 


4/19/1993 


FDA Letter 


Comments on preclinical studies re 1/8/93 amendment. 


5/19/1993 


Scripps Letter 


Reply to 4/19/93 FDA letter re: IND # 40,287. 


6/30/1993 


Protocol Amendment: 
Change in Protocol 
Information Amendment: 
Chemistry/Microbiology 
Information Amendment: 
Pharmacology/Toxicology 


Amendment to CP 1 protocol , (CP 1 to be referred to as CP 2) 
Introductory Statement, Investigator's Brochure, Protocol, CMC, 
Pharm/Tox, and Previous Human Experience. 
Minor changes to investigator's brochure. Protocol CP-2 (high dose). 
CMC changes to higher dose. 


8/4/1993 


Scripps Letter 


Minor protocol change to Amendment # 001 (6/30/93) 


9/7/1993 


FDA Letter 


Comments on Amendment 6/30/93. FDA is continuing to review 
this amendment, however, they see no objectionable data to 
increasing the dose. Recommends that subjects are randomized to 
the two doses so that dose response data can be obtained. 


9/21/1993 


Protocol Amendment: New 
Investigator 


Added four (4) new investigators to CP2 Protocol. 

Attachments: relevant form FDA 1572s and CVs; Copy of ICF from 

each new sites 


10/27/1993 


Scripps Letter 


Proposed changes to Amendment 001. 


10/29/1993 


Scripps Letter 


Scripps grants R.W Johnson Pharmaceutical Research Institute 
(RWJPRI) permission to send direct communications to Scripps IND 
#40,287. 


11/2/1993 


Annual Report 


1993 Annual Report 


11/5/1993 


Scripps Letter 


Submission of pre-clinical protocol TSRI # 94- 1 for FDA review. 


11/18/1993 


FDA TELEFAX 


Comments from complete medical review from 10/27/1993 
amendment 


11/18/1993 


FDA Letter 


Review of Scripps Letter dated 10/27/93. 


11/19/1993 


FDA Letter 


Comments from FDA on submission dated 1 1/5/93. ' 


11/19/1993 


Scripps Letter 


Letter to confirm receipt of changes to protocol for newborn rabbit 
studies. 


12/29/1993 


Scripps Letter 


Himmel's request for information on high frequency ventilation in 
infants with RDS receiving surfactant. 


9/21/1994 


Annual Report 


1994 Annual Report. 


4/13/1995 


Scripps Letter 


Request End of Phase II Conference. 
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Date 


Type of Document 


Description 


5/19/1995 


Scripps Letter 


Partial transfer of sponsor responsibilities from Scripps to 
Beardsworth Consulting Group. 


5/19/1995 


General Correspondence: 
Response to FDA 
Request for Information 


Response to FDA Request for Information. Proposed agenda for End 
of Phase II conference; Letter of Authorization to cross-reference 
PRI IND 46,164; Clinical Data Summary from CP1 and CP2; 
Listing of proposed Phase 2 Clinical Sites; 

CP-3 Protocol (Draft #4, 5/17/95); Brief summary of CP4; Summary 
of CM&C changes; Summary of Pharmacology/toxicology. 


7/20/1995 


Scripps Letter 


Information obtained from the Orphan Drug application. 


8/23/1995 


General Correspondence: 
Pre-Meeting Package: End 
of Phase II Meeting 


Revised Clinical Protocols (KL4-IRDS-001and -002); Revised Table 
10 of Clinical Data Summary from Phase I/II; Updated Toxicology 
Tables and Summary of Planned Multiple Dose Rat Study; Summary 
of Planned Drug Metabolism Studies; 

Summary of Planned Preclinical Pharmacology Studies; Updated 
Proposed Agenda; List of attendees for 09/1 1/1995 End of Phase II 
RDS Meeting. 


8/24/1995 


Information Amendment: 
Chemistry/Microbiology 
Information Amendment: 
Clinical 

Information Amendment: 
Pharmacology/Toxicology 


New Investigator's Brochure; Cross-reference to CM&C in 46,164. 
Pharm/Tox- overview, summary tables, summaries of pre-clinical 
studies filed to 46,164; Filing of TSRI 94-1; Updated human 
experience. 


10/10/1995 


Scripps Letter 


Summary of 9/1 1/95 End of Phase II Meeting. 


10/20/1995 


Annual Report 


1995 Annual Report. 


10/31/1996 


Annual Report 


1996 Annual Report. 


12/4/1996 


General Correspondence: 
Transfer of Sponsorship 


Transfer of Sponsorship from Scripps to Acute Therapeutics, Inc. 
(ATI). 


12/5/1996 


General Correspondence: 
Acceptance of Ownership 


Acceptance of Ownership and Responsibility by ATI. 


12/13/1996 


FDA TELEFAX 


Meeting minutes from the FDA. Meeting was held to discuss the 
proposed study design for Protocol KL4-IRDS-001 as well as other 
issues pertinent to an NDA Submission. 


12/18/1996 


FDA Letter 


Acceptance of Transfer of 40,287 to Acute Therapeutics, Inc. 


3/25/1997 


Information Amendment: 
Pharmacology/Toxicology 


Pharm/Tox: Includes 3 final reports ; Mass Balance Determination 
of 3H-KL4 Surf. In Rats Following A Single Intratracheal Dose of 
3H-KL4 Surf; Acute Intratracheal Safety of RWJ-45652-021 in 
Crl:CDBR, VAF/Plus Rats; 7 Day Intratracheal Toxicity Study of 
RWJ 45652-021. 


3/27/1997 


FDA TELEFAX 


FDA's 3/10/97 meeting minutes. 


4/17/1997 


Information Amendment: 
Chemistry/Microbiology 


Revised CMC section of IND 40,287 1: Introduction, II: Drug 
Substance, III: Other active ingredients, IV: 
Drug Product, V: Environmental Assessment. 


6/6/1997 


Information Amendment: 
Clinical 


Curriculum Vitae of new Medical Monitor for Discovery 
Laboratories, Inc. 


7/3/1997 


Information Amendment: 
Chemistry/Microbiology 


Two-month Stability Reports for SURF-0001 & SURF- 0002. 


9/30/1997 


Annual Report 


1997 Annual Safety Report. New Information Included: Preclinical 
Study Information and Manufacturing and/or Microbiological 
Changes. 


1/14/1998 


Information Amendment: 
Chemistry/Microbiology 


Amended CMC section to correct an inadvertent error in the 
container-closure system information for the finished drug 
substance. 


3/31/1998 


Information Amendment: 
Chemistry/Microbiology 


PCD Report (PCD-98-002) on the validity of the Dynamic Surface 
Tension Assay. Revised Surfaxin stability protocol. 
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6/29/1998 


General Correspondence: 
Change in Company Name 


Change in company name from Acute Therapeutics Inc. to 
Discovery Laboratories Inc. 


9/8/1998 


Information Amendment: 
Clinical 


Full clinical report for protocols CP-1 and CP-2. 


10/30/1998 


Annual Report 


Annual Safety Report for the period August 1, 1997 to July 31, 
1998. 


6/4/1999 


DSCO Telefax 


Follow-up to 6/4/99 telecon regarding FDA comments on proposed 
phase 3 equivalency trial in RDS. Fax provided protocol concept 
sheet and Position Paper 


7/2/1999 


Information Amendment: 
Clinical 


Protocol concept sheet for Surfaxin/Survanta equivalency trial and a 
supporting position paper. 


8/12/1999 


General Correspondence: 
Request for End-ot-Phase 2 
Meeting 


End of Phase 2 meeting agenda, discussion items, introduction, 
preclinical overview, clinical overview and 
CMC overview. 


8/19/1999 


FDA TELEFAX 


Comments on proposed Phase 3 equivalency trial in RDS. 


8/19/1999 


FDA Letter 


Comments regarding the proposed Phase 3 protocol for RDS. 


9/3/1999 


DSCO Telefax 


Discussion items for the September 8, 1999 Phase 3 IRDS trial 
teleconference 


9/10/1999 


DSCO Telefax 


Proposed equivalency prevention study comparing Surfaxin and 
Survanta; Discovery's minutes from the September 8, 1999 
teleconference 


9/10/1999 


DSCO Telefax 


1999 IRDS teleconference 


9/27/1999 


1 « ■ ■v 4 Pill IT T~»T^ A -\JT 

FDA TELEFAX 


List of FDA attendees for the 10/14/99 End-ot-Phase 2 meeting. 


11/3/1999 


FDA TELEFAX 


FDA Comments on End-of-Phase 2 Meeting Package 


11/3/1999 


Annual Report 


Annual Safety Report for the period August 1, 1998 to July 31, 
1999. 


11/12/1999 


General Correspondence: 
Response to FDA 


10/14/99 end-of-phase 2 Discovery meeting minutes. 


1 2/9/1999 


FDA Correspondence 


FDA comments regarding Discovery's September 10, 1999 meeting 
minutes from September 9, 1 999 telecon. 


1/6/2000 


FDA TELEFAX 


FDA Comments official comments on Discovery meeting minutes 
from Discovery/FDA teleconference date 9/9/99. 


1/12/2000 


FDA TELEFAX 


FDA agenda tor 1/14/00 meeting. 


1/12/2000 


FDA TELEFAX 


Comments on proposed Phase 3 RDS protocol concept. 


1/12/2000 


DSCO Telefax 


Proposed Phase 3 IRDS protocol concept. 


1/24/2000 


FDA TELEFAX 


FDA provided Discovery s meeting minutes revised which were now 
the agency's official minutes. In addition, they provided several 
CMC comments. 


2/3/2000 


General Correspondence 


Copy of Discovery meeting minutes from January 14, 2000 RDS 
Meeting at the FDA. Copy of Statistical Presentation given by Dr. 
Tsai 


2/8/2000 


General Correspondence: 
RDS Phase 3 Clinical Trial 
Proposal 


Revised RDS protocol concept sheet; Study design rationale paper. 


3/1/2000 


FDA TELEFAX 


FDA comments regarding the revised RDS protocol concept sheet 
for a Surfaxin-Survanta superiority trial ( Fax cover page dated 
vzfZofZvvUj rax oanner uj/ui/zuuuj. 


3/1/2000 


FDA TELEFAX 


FDA meeting minutes from January 14, 2000 meeting regarding the 
proposed RDS equivalency prevention study comparing Surfaxin 
with Survanta. 


3/3/2000 


DSCO Telefax 


Discovery's response to the agency's comments regarding the phase 
3 protocol concept sheet and rationale. 
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3/8/2000 


DSCO Telefax 


Discovery's response to the agency's request for information and 
Discovery's meeting minutes from the 3/6/00 teleconference 
regarding the proposed phase 3 RDS protocol concept sheet and 
rationale. 


3/13/2000 


General Correspondence: 
Response to FDA 
General Correspondence: 
Development/Meeting Min 


Response to the Agency's comments in the 3/1/00 faxed letter; a 
copy of the faxed letter; the Discovery meeting minutes from the 
3/6700 teleconference regarding phase 3 RDS concept sheet 
submitted 2/8/2000; and Discovery's response to the Agency's 
request for information. 


3/28/2000 


DSCO Telefax 


Discovery alternate RDS protocol proposal. 


3/31/2000 


DSCO Telefax 


Discovery meeting minutes from 3/29/00 teleconference regarding 
the composite primary endpoints proposed in the phase 3 RDS 
protocol concept sheet submitted 02/08/2000 serial no 049. 


4/4/2000 


General Correspondence: 

Development/Meeting 

Minutes 


Discovery's alternative RDS non-inferiority proposal dated 
03/28/2000; Discovery's meeting minutes from the 3/29/00 
teleconference regarding composite primary endpoints proposed in 
the Phase 3 RDS protocol concept sheet. 


4/7/2000 


DSCO Telefax 


Supplement to noninferiorty Surfaxin vs Survanta RDS protocol 
proposal. 


4/14/2000 


FDA TELEFAX 


Agency meeting minutes from the 3/6/00 teleconference regarding 
DC SO responses to agency comments on submitted phase 3 RDS 
protocol concept sheet. 


4/18/2000 


FDA TELEFAX 


Agency concerns about the current proposal for non-inferiority trial 
of prophylaxis Surfaxin vs rescue Survanta in the treatment of RDS 


5/23/2000 


FDA TELEFAX 


April 14, 2000 Teleconference minutes regarding the agency 
concerns for the proposed non-inferiority study 


5/26/2000 


Information Amendment: 
Chemistry/Microbiology 


CMC Amendment which includes changes in support of the MAS 
and IRDS indications. 


5/26/2000 


General Correspondence 
Information Amendment: 
Pharmacology/Toxicology 


Minutes from April 14, 2000 teleconference; Pharm/tox study. 


8/15/2000 


Information Amendment: 
Clinical 


Curriculum Vitae of Robert Segal, M.D., new Medical Monitor for 
Discovery Laboratories, Inc. 


8/16/2000 


General Correspondence 


August 9, 2000 Teleconference meeting minutes regarding 
performing a RDS placebo controlled trial. 


8/30/2000 


FDA TELEFAX 


Agency telecon meeting minutes for the 8/9/00 teleconference 
regarding the proposed RDS trial.. 


10/12/2000 


FDA TELEFAX 


Revised version of agency meeting minutes from 8/9/00 
teleconference regarding the proposed RDS study.. 


11/13/2000 


Protocol Amendment: 
New Protocol 


Protocol KL4-IRDS-04 dated 1 1/10/2000; Discovery minutes from 
8/9/00 teleconference regarding the feasibility of conducting a 
placebo-controlled RDS trial in Latin America. 


11/27/2000 


FDA TELEFAX 


Letter from agency regarding ethical and data applicability issues 
with the regard to the proposed phase 3 RDS study. (Received via 
fax). 


11/27/2000 


FDA Letter 


Letter from agency regarding ethical and data applicability issues 
with the regard to the proposed phase 3 RDS study, (original FDA 
letter received 12/4/2000) 


12/14/2000 


DSCO Telefax 


Justification as to why the planned phase 3 RDS study is ethical and 
an appropriate trial design to support an U.S. marketing application. 


1/11/2001 


FDA TELEFAX 


Agency meeting minutes from 12/18/00 teleconference regarding 
Discovery's position with respect to the ethicality and data 
applicability of the proposed phase 3 RDS trial design 


1/17/2001 


Annual Report 


2000 Annual Safety Report for the period August 1, 1999 to July 31, 
2000. 
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1/18/2001 


Protocol Amendment: 
Change in Protocol 
General Correspondence: 
Response to FDA 


Response to Agency from 12/18/00 telecon; Copy of Agency's 
12/18/00 meeting minutes; Copy of DSCO 12/18/00 meeting 
minutes regarding ethicality/approvability of proposed phase 3 RDS; 
Change doc for protocol KL4-IRDS-04 Amend 1 ; 
Protocol KL4-IRDS-04 Amend 1; Training syllabus; Synopsis of 
proposed European Phase 3 RDS study; A copy of Discovery's 
meeting minutes from the 12/1 1/00 meeting with the EMEA. 


1/26/2001 


Information Amendment: 
Chemistry/Microbiology 


CMC Amendment which includes information in support of the 
MAS and IRDS indications. 


2/20/2001 


Information Amendment: 
Clinical 


Updated Investigator Brochure dated February 6, 2001. 


2/22/2001 


DSCO Telefax 


Fax to Dr. Myer, follow up to telecon on 2/22/01. Copy of letter sent 
to Secretary Thompson by the Public Citizen, and notations on the 
fact that Dr. Sidney Wolfe and cast had a copy of Birenbaums 
presentation. 


2/26/2001 


Protocol Amendment: New 
Protocol 

Information Amendment: 
Clinical 


Protocol KL4-IRDS-02; KL4-IRDS-02 sample CRF; KL4-IRDS-02 
sample ICF; DSCO's 12/14/00 facsimile transmission; KL4-IRDS- 
04 CRF; KL4- IRDS-04 sample ICF. 


3/8/2001 


DSCO Telefax 


Pre-meeting package for 3-12-01 meeting with the FDA: Provided 1. 
Proposed Discovery meeting 

attendees; 2. Proposed agenda; 3. Introduction and background; and 
4. An alternate RDS trial design 


3/8/2001 


General Correspondence: 
March 12, 2001 Pre- 
Meeting Package 


Proposed Discovery meeting attendees; Proposed meeting agenda; 
Introduction and background; An alternate trial design. 


3/9/2001 


FDA TELEFAX 


FDA telefax providing list of attendees for 3-12-01 meeting; a 
proposed agenda; and comments regarding the proposed placebo- 
controlled trial in Latin America. 


3/9/2001 


FDA Letter 


Formal letter from agency detailing comments regarding KL4-IRDS- 
04, placebo-controlled RDS study planned for Latin America 


3/14/2001 


DSCO Telefax 


Follow-up from 3-12-01 meeting. Discover provided a revised trial 
design. 


3/29/2001 


FDA TELEFAX 


Comments on prophylaxis superiority trial with Surfaxin or Survanta 
rescue. 


3/19/2001 


FDA TELEFAX 


Response to alternate proposal 


3/26/2001 


DSCO Telefax 


Follow-up to the 3-22-01 teleconference with the FDA. Provided: a 
new RDS trial design. 


5/21/2001 


General Correspondence: 
Teleconference/Meeting 
Minutes Protocol 
Amendment: New Protocol 


Protocol KL4-IRDS-06, Discovery's Meeting Minutes from 3/12/01 
regarding phase 3 RDS; 3/22/01 regarding phase 3 RDS; 3/29/01 
regarding proposed alternative trial; 
4/4/0 1 regarding proposed alternative trial. 


5/22/2001 


FDA TELEFAX 


FDA Meeting Minutes from 4/4/01 regarding proposed alternative 
trial. 


5/22/2001 


FDA TELEFAX 


FDA Meeting Minutes from 3/29/01 regarding proposed alternative 
trial. 


5/22/2001 


FDA TELEFAX 


FDA Meeting Minutes from 3/22/01 regarding phase 3 RDS 


5/22/2001 


FDA TELEFAX 


FDA Meeting Minutes from 3/12/01 regarding phase 3 RDS 


6/4/200 1 


General Correspondence 


Discovery Hardcopy's of facsimile transmissions: 3/14/ 2001 revised 
trial design based on agency feedback during the March 12, 2001 
meeting, 3/26/01 revised trial design, 3/30/01 revised trial design 
and 4/4/01 requested a copy of the agency's meeting mins from the 
3/12/01 meeting and the telecon held on 3/22/01 & 3/29/01. 


8/16/2001 


FDA Telefax 


Clinical Comments for protocols KL4-IRDS-02 and KL4-IRDS-06 
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8/29/2001 


Protocol Amendment: New 
Investigator 


Added three (3) new Investigators for protocol KL4-IRDS-02. 
Attachments: relevant form FDA 1572s and CVs. 


8/29/2001 


Protocol Amendment: New 
Investigator 


Added one (1) new Investigator for protocol KL4-IRDS-06; 
Attachments: relevant form FDA 1572 and CV. 


9/5/2001 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


9/5/2001 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7 Day Alert (Initial). 


9/12/2001 


DSCO Telefax 


Submitted IND Safety Report - 7-Day Alert (Initial). 


9/13/2001 


DSCO Telefax 


Submitted IND Safety Report - 7-Day Alert (Initial). 


9/13/2001 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7-Day Alert (Initial). 


9/18/2001 


DSCO Telefax 


Submitted IND Safety Report - 7-Day Alert (Initial). 


9/18/2001 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7-Day Alert (Initial). 


9/26/2001 


FDA Letter 


Clinical and Statistical comments from the FDA on Protocol KL4- 
IRDS-02/06 


9/26/2001 


FDA Telefax 


Clinical Comments from FDA on Protocol # KL4-IRDS-02 and 06 


9/26/2001 


DSCO Telefax 


Submitted IND Safety Report - 7-Day Alert (Initial). 


9/27/2001 


IND Safety Report: 15-Day 
Alert (Initial) 


Submitted IND Safety Report - 15 Day Alert (Initial). 


9/27/2001 


IND Safety Report: 15-Day 
Alert (Initial) 


Submitted IND Safety Report - 1 5-Day Alert (Initial). 


10/1/2001 


DSCO Telefax 


Submitted IND Safety Report - 15-Day Alert (Initial). 


10/1/2001 


IND Safety Report: 15-Day 
Alert (Initial) 


Submitted IND Safety Report - 1 5-Day Alert (Initial).. 


10/4/2001 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7-Day Alert (Initial). 


10/19/2001 


. Protocol Amendment: 
Change in Protocol 


Change Document for Protocol KL4-IRDS-06 Amendment 1 ; 
Protocol KL4-IRDS-06 Amendment 1; DSCO's response to 
Agency's comments regarding KL4-IRDS-06; Agency's comments 
regarding protocol KL4-IRDS-06. 


10/31/2001 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


11/14/2001 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7 Day Alert (Initial). 


11/20/2001 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert. 


11/20/2001 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial). 


11/20/2001 


Protocol Amendment: New 
Investigator 


Added five (5) new Investigators for Protocol KL4-IRDS-02; 
Attachments: relevant form FDA 1572s and CVs. 


11/20/2001 


Protocol Amendment: New 
Investigator 


Added four (4) new Investigators for protocol KL4-IRDS-06; 
Attachments: relevant form FDA 1572s and CVs. 


11/20/2001 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7 Day Alert. 


1/7/2002 


Protocol Amendment: 
Change in Protocol 
Information Amendment: 
Clinical 


Change document for protocol KL4-IRDS-06 Amendment 2; 
Protocol KL4-IRDS-06 Amendment 2; Change document for KL4- 
IRDS-06 Amendment 2 CRF ; CRF for KL4-IRDS-06 Amendment 
2. 


1/7/2002 


Protocol Amendment: New 
Investigator 


Added five (5) new investigators protocol KL4-IRDS-02; 
Attachments: relevant form FDA 1572s and CVs. 


1/20/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 
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1/22/2002 


Protocol Amendment: 
Change in Protocol 
Information Amendment: 
Clinical 


DSCO's response to FDA comments on Protocol KL4-IRDS-02 -US; 
Agency's comments on Protocol KL4- IRDS-02-US; Change 
documents for protocol KL4-IRDS-02 -US Amendment 1 ; Protocol 
KL4-IRDS-02 -US Amendment 1 ; Change documents for Protocol 
KL4-IRDS-02 -US Amendment 1 CRF; Protocol KL4-IRDS-02 -US 
Amendment 1 CRF; Change document for ICF; Sample ICF. 


1/22/2002 


Information Amendment: 
Clinical 


Changed document for sample informed consent, and revised sample 
consent for protocol KL4-IRDS-06. 


1/24/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


1/24/2002 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7 Day Alert (Initial). 


1/25/2002 


DSCO Telefax 


Submitted IND Safety Report - 15 Day Alert (Initial). 


1/25/2002 


IND Safety Report: 15-Day 
Alert (Initial) 


Submitted IND Safety Report - 15 Day Alert (Initial). 


2/7/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


2/18/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


2/18/2002 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7 Day Alert (Initial). 


2/26/2002 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7 Day Alert (Initial). 


2/26/2002 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report - 7 Day Alert (Initial). 


2/27/2002 


DSCO Telefax 


List of DSCO personnel who will be attending the 3/4/02 
teleconference. 


2/27/2002 


Annual Report 


2001 Annual Safety Report covering the period from 8/1/2000 to 
7/31/2001. 


3/5/2002 


Information Amendment: 
Clinical 


Clinical Trial Data and Safety Monitoring Board Standard Operating 
Procedure Manual. 


3/6/2002 


FDA Fax 


FDA Statistical and clinical comments for submission 103 dated 
1/7/02 


3/6/2002 


Information Amendment: 
Clinical 


Deleted three (3) principal investigators from protocol KL4- IRDS- 
02 


3/19/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


3/22/2002 


FDA Fax 


Request for info. 


4/11/2002 


IND Safety Report: 7-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report - 7 Day Alert (Initial). 


4/12/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


4/17/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


4/24/2002 


General Correspondence: 
Response to FDA Request 
for Information 


Response to Request for Information for the sites, includes 
documents: 3/22/02 FDA faxed information request; and DSCO 
response. 


4/28/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


4/29/2002 


General Correspondence: 
Meeting Minutes 
General Correspondence: 
Response to FDA 


DSCO's meeting minutes from 3/4/02 teleconference; Agency's 
comments (3/6/02); DSCO's response to comments; Final Statistical 
Analysis Plan for IRDS-06, and a draft SOP manual for IRDS-06 
adjudication committee. 


4/29/2002 


IND Safety Report: 7-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report - 7 Day Alert (Initial). 
Amendment to the IB in the form of an Investigator Letter. 
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4/29/2002 


IND Safety Report: 7-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report - 7 Day Alert (Initial). 
Amendment to the IB in the form of an Investigator Letter. 


4/30/2002 


IND Safety Report: 7-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report - 7 Day Alert (Initial). 
Amendment to the IB in the form of an Investigator Letter. 


5/6/2002 


Protocol Amendment: New 
Investigator 
Protocol Amendment: 
Change in Investigator 


Added new investigators to protocol KL4-IRDS-02; Attachments: 
relevant form FDA 1572s and CVs. 


5/7/2002 


IND Safety Report: 7-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report - 7 Day Alert (Initial). 
Amendment to the IB in the form of an Investigator Letter. 


5/7/2002 


Protocol Amendment: New 
Investigator 


Added new Investigators to protocol KL4-IRDS-02;Attacliments: 

"ct^ a 1 c^in j /^"ir- 
relevant torm FDA 1572s and CVs. 


5/17/2002 


General Correspondence 


Correction to benal No. izi sent on d/o/Uz wnicn nad tne incorrect 
protocol title. This submission contains the correct protocol title. 


5/24/2002 


DSCO Fax 


Submitted IND 5>atety Keport - 15 Day Alert (initial). 


5/24/2002 


IND Safety Report: 15-Day 
Alert (Initial) 


Submitted IND Safety Report - 15 Day Alert (Initial). 


5/28/2002 


DSCO Telefax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


6/3/2002 


Information Amendment: 
Clinical 


Amendment to the IB in the form of an Investigator Letter dated 
May 28, 2002; The SAE reporting. 


6/4/2002 


IND Safety Report: 7-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report-7 Day Alert (Initial). 
Amendment to the IB in the form of an Investigator Letter. 


6/12/2002 


Protocol Amendment: New 
Investigator 
Protocol Amendment: 
Change in Investigators 


Added new Investigators. 

Attachments: relevant form FDA 1572s and CV. 


6/13/2002 


Protocol Amendment: New 
Investigator 
Protocol Amendment: 
Change in Investigators 


Added new Investigators to protocol KL4-IRDS-02; 
Attachments: relevant form FDA 1572s and CVs. 


6/14/2002 


DSCO Telefax 


Submitted IND Safety Report - 1 5 Day Alert (Initial). 


6/14/2002 


IND Safety Report: 15-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report: 15-Day Alert (Initial). 


7/1/2002 


Protocol Amendment: New 
Investigators 


Added new investigators to protocol KL4- IRDS-02 study; 
Attachments: relevant form FDA 1572s and CVs. 


7/22/2002 


DSCO Fax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


//zo/zUUz 


iiNU oaiety Keport - / uay 
Alert (Initial) 
Information Amendment: 
Clinical 


oUDmirtea iind oaiery Keport - / Uay /\ien (iniuaij. 

Amendment to the IB in the form of an Investigator Letter dated 22 

July 2002. 


8/19/2002 


DSCO Fax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


8/27/2002 


DSCO Fax 


Submitted IND Safety Report - 7 Day Alert (Initial). 
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9/5/2002 


IND Safety Report - 7 Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report - 7 Day Alert (Initial). 

Amendment to the IB in the form of an Investigator Letter dated 1 5 

August 2002. 


9/5/2002 


Protocol Amendment: New 
Investigators 


Added new investigators to protocol KL4- IRDS-06. 
Attachments: relevant form FDA 1572s and CVs. 


9/5/2002 


Protocol Amendment: New 
Investigators 


Added new investigators to protocol KL4-IRDS-02. 
Attachments: relevant form FDA 1572s and CVs. 


9/23/2002 


DSCO Fax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


9/30/2002 


Protocol Amendment: New 
Investigators 


Added new investigators to protocol KL4-IRDS-06. 
Attachments: relevant form FDA 1572s and CVs. 


10/14/2002 


General Correspondence: 
Response to FDA Request 
for Information 


Submitted CIOMS report for patient 793001 enrolled in protocol 
KL4-IRDS-06 as requested by FDA project manager, Yu, via 
telephone on September 26, 2002. 


10/15/2002 


General Correspondence 


Requesting the Agency's approval to submit CIOMS reports for 
SAEs meeting expedited reporting requirement that occurred in 
protocols KL4-IRDS-06 and KL4-IRDS-02. 


10/16/2002 


IND Safety Report - 7 Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report - 7 Day Alert (Initial). 
Amendment to the IB in the form of an Investigator Letter dated 
October 8, 2002. 


11/6/2002 


Protocol Amendment: New 
Investigators 
Protocol Amendment: 
Change in Investigators 


Added new investigator to protocol KL4-IRDS-02. 
Attachments: relevant form FDA 1572 and CV. 


11/19/2002 


Protocol Amendment: New 
Investigators 
Protocol Amendment: 
Change in Investigators 


Added new investigators to protocol the KL4-IRDS-06. 
Attachments: relevant form FDA 1572s and CVs. 


11/26/2002 


DSCO Fax 


Submitted IND Safety Report - 7 Day Alert (Initial). 


11/27/2002 


FDA TELEFAX 


FDA teleconference meeting minutes from March 4, 2002 regarding 
status of protocol KL4-IRDS-06 and protocol changes submitted 
January 7, 2002. 


12/20/2002 


IND Safety Report: 7-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report: 7-Day Alert (Initial). 

Amendment to the IB in the form of an Investigator Letter dated 19 

December 2002. 


1/9/2003 


Protocol Amendment: New 
Investigator 
Protocol Amendment: 
Change in Investigator 


Added new investigator to protocol KL4-IRDS-02. 
Attachments: relevant form FDA 1572 and CV. 


1/13/2003 


Annual Report 


2002 Annual Safety Report- dated January 13, 2003 


1/15/2003 


DSCO Telefax 


Reference is made to January 6, 8, and 10, 2003 telephone 
discussions regarding mortality in the KL4-IRDS-06 clinical trial. 


1/20/2003 


Protocol Amendment: New 
Investigator 


Added new investigators to protocol KL4-IRDS-06. 
Attachments: relevant form FDA 1572s and CVs. 


1/24/2003 


Protocol Amendment: New 
Investigator 


Added new investigator to protocol KL4-IRDS-02. 
Attachments: relevant form FDA1 572 and CV. 


2/20/2003 


General Correspondence: 
Response to FDA 
Request for Info. 


Reference is made to January 6, 8 and 10, 2003 discussions 
regarding mortality m KL4-IRDS-06. This information was 
previously sent to the FDA via fax on January 15, 2003. Provided 
data listing. 


2/24/2003 


FDA TELEFAX 


Comments from April 29, 2002, serial no. 1 19 KL4-IRDS-06 
submission. Clinical comments regarding the DAC SOP, statistical 
comments regarding the final SAP and the DSMB SOP. 
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2/26/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial). 


2/27/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial). 


2/28/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


3/6/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Initial). 


3/12/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 
Information Amendment: 
Clinical 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 
Amendment to the IB in the form of an Investigator Letter dated 
March 6, 2003. 


3/12/2003 


Information Amendment: 
Clinical 


Amendment to the IB in the form of an Investigator Letter dated 6 
March 2003. Reporting SAE. 


3/12/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


4/4/2003 


FDA Letter 


Letter from B. Chowdhury, Div. Director, requesting a plan of how 
Discovery will investigate the Agency's concern regarding the 
inactivation of Surfactant . 


4/4/2003 


FDA TELEFAX 


Faxed Letter from B. Chowdhury, Div. Director, requesting a plan of 
how Discovery will investigate the Agency's concern regarding the 
inactivation of Surfactant. 


4/8/2003 


DSCO Telefax 


To: Yu. From: Schaber. Regarding follow-up to phone conversation 
of April 7, 2003. Provided COA's for the following lots: 121231; 
21492; 41332; and 51212. Additionally provided key points from 
previous discussions for the review team's consideration. 


4/17/2003 


Information Amendment: 
Clinical 


Investigator brochure, version 8, dated April 15, 2003. 


4/17/2003 


General Correspondence: 
Response to FDA 
Request for Info. 


March 28, 2003 correspondence with Mr. Arlyn Baumgarten, 
Director, FDA Chicago District Office regarding the status of 
Surfaxin® batches currently being used in trials; and April 8, 2003 
fax that provided the agency with the COA's for the Surfaxin® 
batches under evaluation. 


4/17/2003 


General Correspondence: 
Request for Meeting 


Request for Pre-NDA meeting for Surfaxin® in the prevention of 
RDS. 


4/24/2003 


DSCO Telefax 


To: Yu. From: Rumage. Provided the April 29, 1998 letter from the 
United States Adopted Names Council (USAN) as follow-up to 
April 24, 2003 conversation. 


4/24/2003 


Information Amendment: 
Clinical 


Final statistical analysis plan and table shells for protocol KL4- 
IRDS-02, entitled, "A Masked, Multicenter, Randomized, Controlled 
Trial Comparing the Safety and Effectiveness of Surfaxin® 
(lucinactant) to Curosurf® (poractant alfa) in the Prevention and 
Treatment of Respiratory Distress Syndrome (RDS) in Premature 
Neonates. 




General Correspondence: 
Response to FDA 
Request for Info. 


The Agency s comments regarding protocol KL4-1RDS-06 - dated 
02/24/2003 (fax copy); DSCO's response to the Agency's 02/24/2003 
comments regarding protocol KL4-IRDS-06. 


4/30/2003 


General Correspondence 


Briefing document for the Pre-NDA Meeting for Surfaxin® in RDS 
10 oe neiQ on junc i j, zuto ax ine ru/x wince. 


5/16/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial). 


5/30/2003 


DSCO Telefax 


Provided a response to the agency's letter dated April 4, 2003, 
received April 9, 2003 regarding the potential inactivation of 
surfactants when they come into contact wither rubber and/or rubber 
lubricant. 
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6/1/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial). 


6/2/2003 


DSCO Telefax 


Follow-up to voice message on June 2, 2003 regarding the 
termination of enrollment of patients in protocol KL4-IRDS-02. 
Faxed consisted of a copy of the formal submission, serial no. 163. 


6/2/2003 


Information Amendment: 
Clinical 


Notification to the FDA of termination of enrollment to protocol 
KL4-IRDS-02. 


6/2/2003 


General Correspondence: 
Response to FDA 
Request for Information 


Agency's request dated 4/4/03; Discovery's response provided via 
fax 5/30/03, and the findings of E. Herting, G. Stichtenoth, and B. 
Robertson regarding rubber stoppers found in the Lancent, vol. 261, 
dated 1/25/03, pages 311-313. 


6/3/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial) and 
IND Safety Report: 15-Day Alert (Initial). 


6/4/2003 


DSCO Telefax * 


Provided proposal for a change in manufacturing facility for 
Surfaxin® based on a recent FDA warning letter September 28, 
2000 and FDA form 483s issued on December 17, 2001, August 30, 
2002 and February 6, 2003. 


6/4/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial). 


6/6/2003 


General Correspondence 


Proposal for a change in manufacturing facility for Surfaxin® . 


6/6/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 
IND Safety Report: 15-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and 
IND Safety Report: 15-Day Alert (Follow-up). 


6/10/2003 


Protocol Amendment: New 
Investigator 
Protocol Amendment: 
Change in Investigator 


Added new investigators to protocol KL4-IRDS-06; Changes in sub- 
investigators at 1 1 sites. Attachments: relevant form FDA 1 572s and 
CVs. 


6/23/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


7/2/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


7/8/2003 


DSCO Telefax 


Provided proposal for an animal model to address the agency's 
request for a toxicology study of Surfaxin®. 


7/10/2003 


Protocol Amendment: New 
Investigator 
Protocol Amendment: 
Change in Investigator 


Added new investigators to Protocol KL4-IRDS-06; Attachments: 
relevant form FDA 1 572s and CVs. 


7/11/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


7/1 1/2003 


FDA TELEFAX 


FDA s meeting minutes for the June 13, 2003 pre-NDA meeting for 
Surfaxin in neonatal RDS. 


7/11/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


7/15/2003 


Information Amendment: 
Clinical 


Curriculum Vitae of a new Medical Monitor for Discovery 
Laboratories, Inc. 


7/15/2003 


General Correspondence 
Information Amendment: 
Pharmacology/Toxicology 


Proposal to use a new animal model and supporting final nonclinical 
study reports. 


7/17/2003 


DSCO Telefax 


Submitted IND Saiety Report: 7-Day Alert (rollow-up). 


1I15II\J\)5 


DoCU leletax 


buDmittec iinu oaieiy Kepon - id uay /vien ^ronow-up^. 




IND Safety Report: 7-Day 
Alert (Follow-up) 
IND Safety Report: 15-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and 
IND Safety Report: 15-Day Alert (Follow-up). 


7/24/2003 


DSCO Telefax 


Provided proposal to submit the NDA. 
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Date 


Type of Document 


Description 


7/31/2003 


DSCO Telefax 


Submitted IND Safety Report - 15 Day Alert (Follow-up # 2). 


7/31/2003 


DSCO Telefax 


Provided proposal to an animal model for the agency requested 
toxicology study for Surfaxin®. 


7/31/2003 


General Correspondence 


Proposal to submit the Surfaxin® new drug application (NDA). 


8/8/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up).. 


8/11/2003 


DSCO Telefax 


Provided Discovery's proposal for the analysis of the co-primary 
endpoints for protocol KL4-IRDS-06. 


8/12/2003 


General Correspondence 


Proposal to use an animal model for the animal toxicology study of 
Surfaxin®. 


8/15/2003 


Information Amendment: 
Clinical 


Amendment to the IB in the form of an Investigator Letter dated 4 
August 2003. 


8/15/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 
IND Safety Report: 15-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and 
IND Safety Report: 15-Day Alert (Follow-up). 


8/19/2003 


General Correspondence 


Proposal for analysis of the co-primary endpoints for KL4-IRDS-06; 
A copy of the agency's meeting minutes from the pre-NDA meeting 
held on June 13, 2003; and Discovery's meeting minutes from the 
pre-NDA meeting held on June 13, 2003. 


8/22/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial). 


8/27/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and IND 
Safety Report: 1 5-day (Initial). 


8/27/2003 


IND Safety Report: 7-Day 
Alert (Initial) 


Submitted IND Safety Report: 7-Day Alert (Initial). 


8/28/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


9/4/2003 


IND Safety Report: 15-Day 
Alert (Initial) 


Submitted IND Safety Report: 15-Day Alert (Initial). 


9/8/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-day Alert (Follow-up) and IND 
Safety Report: 1 5-day Alert (Follow Up). 


9/12/2003 


Protocol Amendment: New 
Investigator 
Protocol Amendment: 
Change in Investigator 


Added new investigators to protocol KL4-IRDS-06. 
Attachments: relevant form FDA 1572s and CVs. 


9/19/2003 


IND Safety Report: 7-Day 

Alert (Follow-up) 

IND Safety Report: 15-Day 

Alert (Follow-up) 

Information Amendment: 

Clinical 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and IND 

Safety Report: 15-Day Alert (Follow-up). 

Amendment to the IB in the form of an Investigator Letter dated 

HSeptember2003. 


9/25/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


9/25/2003 ■ 


DSCO Telefax 


To: Yu. From: Rumage. Provided a new proposal to use a new 
animal model. 


9/25/2003 


General Correspondence 


Proposal to use a new animal model for the animal toxicology study 
of Surfaxin®. 


10/1/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and 
IND Safety Report: 1 5-Day Alert (Follow-up). 


10/3/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Initial). 


10/3/2003 


DSCO Telefax 


Provided Discovery's proposal for the Surfaxin® drug product 
stability data to be included in the new drug application (NDA). 


10/3/2003 


General Correspondence 


Proposal for the Provision of Drug Product Stability for the New 
Drug Application (NDA) Filing for Surfaxin® in Respiratory 
Distress Syndrome (RDS). 


10/13/2003 


DSCO Telefax 


Submitted IND Safety Report: 15-day Alert (Follow-up). 
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Date 


Type of Document 


Description 


10/14/2003 


FDA TELEFAX 


Faxed comments from the FDA (Christine Yu) to Discovery 
(Christopher Schaber) in response to our proposals for IND 40,287 
(serial nos. 174, 175, and 184) regarding submitting the NDA. 


10/17/2003 


Annual Report 


2003 Annual Safety Report- dated October 17, 2003 


10/21/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


10/21/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


10/21/2003 


IND Safety Report: 7-Day 

Alert (Follow-up) 

IND Safety Report: 15-Day 

Alert (Follow-up) 

Information Amendment: 

Clinical 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and IND 
Safety Report: 15-Day Alert (Follow-up). 


10/21/2003 


IND Safety Report: 7-Day 
Alert (Initial) 
Information Amendment: 
Clinical 


Submitted IND Safety Report: 7-Day Alert (Initial). Amendment to 
the IB in the form of an Investigator Letter dated 7 October 2003. 


10/30/2003 


General Correspondence 


Supplemental information for the proposal for the analysis of the co- 
primary endpoints for protocol KL4-IRDS-06. 


10/31/2003 


DSCO Telefax 


Discovery (C. Schaber) fax to the FDA (C. Yu) - provided 
supplement to August 19, 2003 Co-primary endpoint proposal along 
with October 29, 20UJ trom the Data Monitoring Committee. 


1 1/6/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and 
IND Safety Report: 15-day Alert (Follow up). 


1 1/7/2003 


FDA TELEFAX 


FDA comments in response to serial no. 185 for IND 40,287. 


11/12/2003 


Protocol Amendment: 
Change in Investigator 


Change in principal investigator for protocol KL4-IRDS- 
06; Attachments: relevant form FDA 1572 and CV. 


11/12/2003 


IND Safety Report: 7-Day 
Alert (Follow-up) 
IND Safety Report: 15-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and IND 
Safety Report: 15-Day Alert (Follow-up). 


11/14/2003 


FDA TELEFAX 


FDA comments in response to serial nos. 178 and 190 for IND 
40,287. 


11/19/2003 


Information Amendment: 
Clinical 


Updated Surfaxin® Investigator Brochure, Version 9, dated 
November 7, 2003 for the IRDS and MAS indications. 


1 1/20/2003 


Protocol Amendment: 
Change in Protocol 
Information Amendment: 
Clinical 


FDA's Nov. 14, 2003 facsimile transmission; Change document for 
Protocol KL4-IRDS-06 Amendment 3; 

Protocol KL4-IRDS-06 Amendment 3-dated November 19, 2003; 
DSMB SOP Amendment 1 - dated Nov. 17, 2003; Original DSMB 
SOP -dated Jan. 31, 2002. 


H/21/2003 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow up). 


H/21/2003 


Information Amendment: 
Clinical 


Amended Statistical Analysis Plan for protocol KL4-IRDS-06 
revised to address changes in the primary and secondary endpoints 
per the agency's comments from the June 13, 2003 pre-NDA 
meeting. 


11/24/2003 


IND Saiety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Saiety Report: 7-Day Alert (hollow-up). 


11/25/2003 


Information Amendment: 
Clinical 


Official notification to the FDA to stop patient enrollment into the 
KL4-IRDS-06 clinical trial based on the discretion of the DSMB due 
that the target number of events had been reached for the co-primary 
endpoints for the study. 
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Date 


Type of Document 
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1 1/29/2003 


Information Amendment: 
Clinical 


Cover letter dated November 22, 2003 from the DSMB (Joe 
Massaro. PhD) to Badrul Chowdhury, MD, PhD in which the DSMB 
provided the revised SAP for protocol KL4-IRDS-06. 


12/4/2003 


Information Amendment: 
Clinical 


Revised Adjudication SOP manual for Protocol KL4-IRDS-06 
Amendment 2- dated November 19, 2003. 


1/6/2004 


DSCO Telefax 


Submitted IND Safety Report: 7 Day Alert (Follow up) and IND 
Safety Report: 15- DAY (Follow up). 


1/7/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 
IND Safety Report: 15-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and IND 
Safety Report: 15-Day Alert (Follow-up). 


1/12/2004 


DSCO Telefax 


To: Yu. From: Rumage. Proposal for RDS NDA. 


1/16/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


1/20/2004 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


1/31/2004 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


2/3/2004 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


2/3/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


2/11/2004 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


2/11/2004 


Information Amendment: 
Clinical 


Change document for KL4-IRDS-06 SAP , version 5; KL4-IRDS-06 
Statistical Analysis Plan , version 5 (2 volumes). 


3/8/2004 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


3/8/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


3/11/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


3/16/2004 


Protocol Amendment: 
Change in Investigator 


Changes in principal investigators and sub-investigators for protocol 
KL4-IRDS-02. 

Attachments: relevant form FDA 1572s and CVs. 


3/22/2004 


Protocol Amendment: 
Change in Investigator 


Changes in sub-investigators at 1 1 sites for Protocol KL4-IRDS-06. 


3/23/2004 


DSCO Telefax 


Submitted IND Safety Report. 


3/23/2004 


DSCO Telefax 


To: Yu. From: Rumage. Questions to the FDA regarding the 
submission of IRDS NDA # 21,746. 


4/5/2004 


DSCO Telefax 


Submitted IND Safety Report 7-DAY Alert (Follow-up). 


4/19/2004 


Information Amendment: 
Chemistry/Microbiology 


CMC amendment to allow for a change in manufacturing facility. 


4/23/2004 


FDA Telefax 


To: World Courier, Inc. From: R. Meja (FDA) Provided notice of 
FDA Action, entry no. 1 13-2657439-6 regarding the importation of 
study drugs. 


4/30/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


IND Safety Report: 7-Day Alert (Follow-up). 


5/18/2004 


DSCO Telefax 


To: R. Meja From: K. Tsokas Response to April 23, 2004 notice of 
FDA Action, entry no. 1 13-2657439-6 for clinical study drugs. 


5/24/2004 


FDA Telefax 


To: World Courier, Inc. From: R. Meja (FDA) Provided notice of 
FDA Action to release Exosurf®. 


6/15/2004 


FDA Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow up). 


6/16/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


6/25/2004 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 
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6/29/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


7/2/2004 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


7/6/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


7/28/2004 


DSCO Telefax 


Submitted IND Safety Report: 7- Day Alert (Follow-up). 


7/29/2004 


Information Amendment: 
Clinical 


Text portion of the KL4-IRD-02 clinical study report dated March 
15, 2004 along with appendix 16.1.9 (Statistical Analysis Plan). (2 
volumes). 


7/30/2004 


Information Amendment: 
Clinical 


Text portion of the KL4-IRD-06 clinical study report dated March 
21, 2004 along with appendix 16.1.9 (Statistical Analysis Plan). (2 
volumes). 


8/4/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up). 


8/26/2004 


General Correspondence 


Proposal for a 3b clinical protocol for the treatment of premature 
infants with RDS; Request for Teleconference if necessary. 


10/6/2004 


Information Amendment: 
Clinical 


Curriculum Vitae of new Medical Monitor for IND 40,287. 


10/22/2004 


Protocol Amendment: New 
Protocol 


New Protocol, KL4-BPD-01 entitled "A Randomized, Double-blind, 
Placebo-Controlled Trial to Assess the Safety and Efficacy of 
Surfaxin® (lucinactant), in Very Low Birth Weight (VLBW) Infants 
at Risk for Developing Bronchopulmonary Dysplasia". 


11/17/2004 


DSCO Telefax 


Submitted IND Safety Report: 7-Day Alert (Follow up) and 
IND Safety Report: 15-Day Alert (Follow up). 


11/17/2004 


General Correspondence 1 


Notification of change of address, telephone number, and fax 
number for Discovery's corporate office. 


11/18/2004 


Annual Report 


2004 Annual Safety Report covering the period August 1, 2003 
through July 3 1 , 2004 (2 volumes). 


11/24/2004 


FDA Telefax 
FDA Minutes 


Agency's meeting minutes from October 27, 2004 teleconference 
regarding clarification on issues arising from two submissions to 
IND 40,287 and NDA 21-746. 


11/30/2004 


IND Safety Report: 7-Day 
Alert (Follow-up) 
IND Safety Report: 15-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 7-Day Alert (Follow-up) and 
IND Safety Report: 15-Day Alert (Follow-up). 


12/29/2004 


Information Amendment: 
Pharmacology/Toxicology 


Notification of the transfer of documents/specimens. 


1/11/2005 


Information Amendment: 
Pharmacology/Toxicology 


Amendment final study reports. 


1/14/2005 


Information Amendment: 
Clinical 


Submitted CIOMS reports for the following patients enrolled in 
KL4-IRDS-02: 201002, 211001, 211002, 212002, 221002, 302006, 
702005, 71 1002, 731003, and 812003. 


2/2/2005 


DSCO Telefax 


Submitted IND Safety Report 15-Day Alert: (Follow up). 


2/2/2005 


IND Safety Report: 15-Day 
Alert (Follow-up) 


Submitted IND Safety Report: 15-Day Alert (Follow-up). 


3/11/2005 


Information Amendment: 
Clinical 


Change in medical monitor. 


4/19/2005 


Information Amendment: 
Clinical 


Provided CIOMS reports for the following patients enrolled in KL4- 
IRDS-06 who experienced SAEs that met expedited reporting 
criteria: 012003, 043007, 062002, 063001, 063005, 082001, 201002, 
553003, 70 1 004, 73 1 00 1 , 732002, 75 1 0 1 2, and 782002. 
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5/4/2005 


Protocol Amendment: 
Change in Investigators 
Protocol Amendment: 
Deleted Investigators 
Information Amendment: 
Clinical 


Final change in investigators for protocols KL4-IRDS-02 and KL4- 
IRDS-06. 


8/26/2005 


Information Amendment: 
Clinical 


Text portion of the Amended short term and long term Clinical 
Study Reports for KL4-IRDS-02 and KL4-IRDS-06; KL4-IRDS-02 
Volume 1 of 2; KL4-IRDS-06 Volume 2 of 2. 


1/24/2006 


Annual Report 


2005 Annual Report covering the period August 1 , 2004 through 
July 31, 2005. 


12/18/2006 


Annual Report 


2006 Annual Report covering the period August 1, 2005 through 
September 4, 2006. 


3/20/2007 


Information Amendment: 
Chemistry, Manufacturing, 
and Controls 


CMC Amendment in CTD format to support clinical trials using 30 
mg/mL drug product. (3 Volumes) 


5/1 1/2007 


Information Amendment: 
Pharmacology/Toxicology 


Meeting Minutes from the 21DEC2006 Type C meeting for NDA 
21-746; Discovery's proposal for the conduct of a SURFAXIN 
impurity qualification study in ferrets; Literature references 


6/26/2007 


FDA Telefax 


FDA comments regarding pharmacology/toxicology proposal 
submitted May 11, 2007 (Serial No. 295). 


1/4/2008 


Annual Report 


2007 Annual Report covering September 5, 2006 - September 4, 
2007. IB Edition 1 1 (December 11, 2007) included as an attachment. 


1/4/2008 


Information Amendment: 
Pharmacology/Toxicology 


Two Nonclinical Study Reports: Bolus Delivery of Lucinactant in 
Ventilated Preterm Lambs and Acute Intra-Tracheal Instillation 
Toxicity Study of Lucinactant Impurities. 


10/30/2008 


Annual Report 


2008 Annual Report covering the period September 5, 2007 through 
September 4, 2008 


11/21/2008 


Information Amendment: 
Pharmacology/Toxicology 


Preclinical study entitled "Effect of Intratracheal Lucinactant on 
Respiratory System Compliance in Ventilated Very Preterm Lambs" 
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SURFAXIN® NDA 21-746 Brief Description of Significant Events 



Date 


Type of Submission 


Description of Submission 


4/13/2004 


Original NDA Application 


Discovery Labs filed the original NDA application for 
oURrAAlN. 


4/14/2004 


Original NDA Application - Field 
Copy 


Provided the field copy to the North Brunswick Field Office. 


4/26/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided via facsimile the October 18, 1995 letter granting the 
Scripps Research Institute Orphan Drug Designation for KL 4 

O J? a. a. / il 1 OT TT* T* A VT\T\ a t_ 1 J J ' 

Surfactant (currently known as SURFAXIN) to be mcluded in 
Module 1, Section 1.5 of NDA 21-746 as follow-up to the April 
26, 2004 phone conversation with C. Yu (FDA). 


4/27/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided the October 18, 1995 letter granting the Scripps 
Research Institute Orphan Drug Designation for KL 4 Surfactant 
(currently known as SURFAXIN) to be included in Module 1, 
Section 1.5 of NDA 21-746 as follow-up to the April 26, 2004 
facsimile. 


4/28/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided the North Brunswick Field Office with the October 1 8, 
1995 letter granting the Scripps Research Institute Orphan Drug 
Designation for KL 4 Surfactant (currently known as 
SURFAXIN) to be included in Module 1, Section 1.5 of NDA 
21-746. 


5/17/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided response to the May 14, 2004 request for information 
to the Division of Scientific Investigations. Documents for KL4- 
IRDS-06 submitted were: Protocol & amends; Blank case report 
form; Sample ICF; Description of primary endpoints; Table 
i.A; Table l.B; Table 2 A; Table 2.B. (2 volumes). 


C /1 1 /on A A 

5/1 //zUU4 


FDA Correspondence 


Original receipt for the NDA application for NDA 2 1 -746 
(received date 05/21/2004). 

Also, facsimile receipt for the NDA application for NDA 21- 
746 (received date 05/18/2004). 


5/24/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 
DSCO Facsimile 


Provided response to the May 2 1 , 2004 request for information 
to the Division of Scientific Investigations. 


6/11/2004 


DSCO Facsimile 


Provided contact Information for the principal investigators at 
sites 8, 30, 72 and 75 as requested by the FDA. 


6/15/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided response to June 4, 2004 request for five desk copies 
of Module 1, and the original NDA cover letter and Form FDA 
3 5 oh on CD-ROM in PDK 


6/15/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided requested information from June 9, 2004 to the 
Division of Scientific Investigations. 


6/16/2004 


DSCO Facsimile 


Copy of the cover letter regarding: Requested information from 
June 9, 2004 to the Division of Scientific Investigations was 
iorwarQeQ via iacsimiie to i u \r usa ) 


6/22/2004 


DSCO Correspondence 
Response to FDA Request for 

/VuUlUOnal lniUlIllallUIl 


Provided the Philadelphia District Office with a CD-ROM of 
the CMC portion (Module 3) of NDA 2l-746-dated 4/13/2004. 


6/25/2004 


FDA Correspondence 


Original 74-day letter from the Division. 
Acceptance of NDA 21-746 (June 12, 2004) received date 
07/01/2004. Faxed copy of Original 74-day letter from the 
Division(received date 06/28/2004). 


6/29/2004 


DSCO Correspondence 


Provided requested information from June 23, 2004 regarding 
CMC information. 



15300947.2.BUSINESS 



Date 
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7/1/2004 


DSCO Correspondence 


Provided request for the division's acceptance of proposed 
submission of clinical information. 


7/15/2004 


FDA Facsimile 

FDA Request for Additional 

Information 


Request for clinical information for patients enrolled in protocol 
KL4-IRDS-06 in a tabular format preferably for all three study 
drugs, Exosurf®, Survanta®, and SURFAXIN®. 


7/20/2004 


DSCO Facsimile 

FDA Request for Additional 

Information 


Provided a template of the listings of SAEs through 36 weeks 
PCA, day of withdrawal of consent, deaths, date of onset, 
SOC/PT, and listing of primary endpoint related data from CRF 
and Adjudication results for sites 08, 30, 72, & 75. 


7/29/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided two copies of the following information: primary 
endpoint related data; treatment assignment; and SAEs through 
36 weeks PCA, day of withdrawal of consent, or death for sites 
08, 30, 72, and 75. 


8/10/2004 


DSCO Correspondence 
FDA Request for Additional 
Information 


Provided R. Rodriguez (FDA -Puerto Rico) with a copy of 
Module 3 on CD-ROM. 

Additionally, provided a copy of the cover letter that was sent to 
R. Rodriguez to C. Yu (FDA) and L. Adams (DFI) via 
facsimile. 


8/16/2004 


Form FDA 483 


Form FDA 483 for the inspection that occurred from August 10, 
2004 -August 16, 2004. 


8/16/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided a response to the agency's July 1 5, 2004 request for 
additional information which includes a tabular summary of 
requested endpoints by batch for protocol KL4-IRDS-06. 


8/18/2004 


FDA Letter 


Letter from the Philadelphia District office regarding 
Discovery's Doylestown's facility. 


8/24/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided contact information for inspection at the Doylestown 
office via facsimile. 


9/3/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided a response to DSI's August 25, 2004 request for 
additional clinical information: patient ID, birth date and time, 
gestational age, birth weight, and date and time of dose for sites 
08, 30, 72, and 75. 


9/13/2004 


General Correspondence 
Response to Form FDA 483 


Provided a response to the Form FDA 483 issued on August 16, 
2004 to both the Philadelphia District Office (T. Gardine) and 
the Maryland Office (B. Chowdhury). 


9/14/2004 


FDA Letter 


. Original receipt from the Philadelphia District Office for 
Discovery's September 13, 2004 response to the Form FDA 483 
issued on August 16, 2004. 


9/24/2004 


E-Mail Correspondence 


The FDA requested additional information regarding the 
DSMB's final SOP and requested the interim statistical analyses 
reports for the co-primary endpoints for the NDA. 


9/28/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided with the original KL4-IRDS-06 Adjudication 
Committee Manual SOP and four representative ballots utilized 
by the Adjudication Committee via facsimile. 


9/30/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided a sample adjudication data tracking form and a sample 
data listing that identifies with Adjudication Committee 
members voted on each patient. 


9/30/2004 


General Correspondence 


Provided Safety Update and Clinical Update. 


10/4/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided FDA LA District Office with a copy of analytical test 
method, DP-018. 


10/4/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided a data listing which provides the details the patients 
evaluated by each adjudicator as part of the process of 
adjudicating the endpoints for the KL4-IRDS-06 study. 


10/7/2004 


DSCO Facsimile 


Provided an updated list of patients evaluated by each 
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Response to FDA Request for 
Additional Information 


adjudicator and a change document for the Adjudication 
Committee manual SOP. 


10/8/2004 


FDA Letter 

Response to FDA Request for 
Additional Information 


Provided a response to the September 24, 2004 e-mail regarding 
the DSMB SOP and reports detailing the conduct and results of 
any interim analyses of the co-primary endpoints of the KL4- 
IRDS-06 study. 


10/19/2004 


General Correspondence/CMC 
Amendment 


Provided D SCO's response to the Division's 74 Letter dated 
June 25, 2004. 


10/21/2004 


FDA Letter 


Form FDA 483 issued for inspection held on October 13, 15, 18, 
and 21, 2004. 


10/22/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided a list of hotel accommodations and transportation 
services for the upcoming inspections. ( Note: Date on fax 
transmittal form is incorrectly recorded as 10/22/2003 s/b 
10/22/2004) 


10/28/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided certifications for the four sites who are going to be 
audited (08, 30, 72, and 75) stating they are available on the 
scheduled dates of inspection. 


11/1/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 
DSCO Facsimile 


Provided relevant information for the DSMB in response to the 
agency request from the October 27, 2004 teleconference. (3 
Volumes) 


1 1/3/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 
DSCO Facsimile 


Provided two replacement pages to the November 1 , 2004 
DSMB submission. A copy of the cover letter was also provided 
via facsimile to C. Yu (FDA). 


11/15/2004 


General Correspondence 
Response to Form FDA 483 


Provided additional information for the response to the Form 
FDA 483 issued on August 16, 2004 to both the Philadelphia 
District Office and the Division. Initial response was provided 
September 13,2004. 


11/17/2004 


General Correspondence 


Notification of Change of Corporate Address to 2600 Kelly 
Road, Warrington, PA 18976 


11/22/2004 


FDA Facsimile 

FDA Request for Additional 

Information 


Request for additional information for the patients for the KL4- 
IRDS-06 study. 


11/23/2004 


General Correspondence 
Response to Form FDA 483 


Provided a response to the Form FDA 483 issued on November 
2, 2004. Copy provided to the Division and the LA District 
Office. 


11/24/2004 


FDA Meeting Minutes 


Agency's meeting minutes from October 27, 2004 
teleconference. 


11/24/2004 


DSCO Facsimile 
Response to FDA 483 


Provided November 23, 2004 cover letter in response the FDA 
483 issued on November 2, 2004. 


11/24/2004 


General Correspondence 
FDA Facsimile 
Response to FDA 483 


Provided a response regarding additional information requested 
during the inspection held at Discovery from Nov. 8-10, 2004. 


11/29/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided a complete copy of the submission of November 24, 
2004 which included a description of actions taken at three 
adjudication meetings, a list of patients adjudicated at the 
corresponding meetings, and copies of 1 7 requested patient 
files. (2 Volumes). 


12/1/2004 


Response to FDA Request for 
Additional Information 


Provided a response the FDA's November 22, 2004 facsimile 
regarding additional information for patients who died by day 
14 regarding relationship to RDS. 


12/1/2004 


Response to FDA Request for 
Additional Information 
Response to Form FDA 483 


Provided a complete copy of the November 15, 2004 
submission. 
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12/1/2004 


DSCO Facsimile 


Provided a copy of the November 24, 2004 letter to DSI in 
response to additional items requested during the agency's visit 
November 8-10, 2004. 


12/8/2004 


General Correspondence 
Clarification to NDA Submission 
Dated April 13,2004 


Provided a list the SAS decodes/codes of countries in KL4- 
IRDS-02 and KL4-IRDS-06. 


12/8/2004 


General Correspondence 
Clarification to NDA Submission 
Dated December 1, 2004 


Provided the electronic document room with a copy of the SAS 
Data Transport File provided on December 1, 2004. CD-ROM 
also included cover letters, 356h form, and corresponding SAS 
decodes/codes. 


12/8/2004 


General Correspondence 
Clarification to NDA Submission 
Dated December 1, 2004 


Provided a list the SAS decodes/codes of the adjudicators and 
relationship of death to RDS. 


12/9/2004 


DSCO Facsimile 


Provided a copy of the 3 cover letters submitted on December 8, 
2004 in response to the December 7, 2004 telephone request. 


12/14/2004 


FDA Facsimile 

FDA Request for Additional 

Information 


Request for additional information regarding the process of the 
adjudication committee's votes. 


12/17/2004 


General Correspondence 
DSCO Facsimile 
Clarification to NDA Submission 
Dated December 1, 2004 


Provided clarification for the occurrence of a committee vote 
when 2 adjudicators agreed and clarification for two 
contradictory votes from the same adjudicator. 
Copy of cover letters also sent via facsimile to C. Yu (FDA). 


12/20/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided Dr. Chowdhury a letter stating that new CD-ROMS 
were provided to the EDR. 


12/20/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided new CD-ROMS to the EDR as clarification to 
11/29/04 submission 


12/21/2004 


DSCO Facsimile 


Provided copies of submissions sent on 12/20/04 to the EDR 
and Dr. Chowdhury. 


12/21/2004 


Form FDA 483 


Form FDA 483 for Dec. 20 - Dec. 21, 2004 inspection at 
Doylestown facility. 


12/28/2004 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided the Electronic Document Room (EDR) with a copy of 
the Draft Package Insert in Word. Additionally, provided the 
Division with a copy of the cover letter sent to the EDR. 


12/29/2004 


General Correspondence 


Provided notification to the agency of the transfer of specimens 
and documentation from Provident Preclinical, Inc. to 
Discovery and EPL Archives. 


12/29/2004 


DSCO Facsimile 

Response to FDA Request for 

Additional Information 


Provided copies of the cover letters submitted to the EDR and 
Pulmonary Division on December 28, 2004. 


1/4/2005 


General Correspondence 
Clarification to Original NDA 
Submission Dated April 13, 2004 
DSCO Facsimile 


Provided notification to the agency that DMF No. 17159 was 
updated as requested on Dec. 9, 2004. Also provided a copy of 
the cover letter via fax. 


1/6/2005 


DSCO Facsimile 


Provided a copy of the cover letter for Discovery's January 4, 
2005 submission to NDA 21-746 regarding the amended DMF 
No. 17159 


1/6/2005 


FDA Facsimile 


Request for clarification regarding the differences of abnormal 
findings in protocols KL4-IRDS-02 and KL4-IRDS-06; 
additionally, whether or not ultrasounds were used. 


1/6/2005 


General Correspondence 
Response to Form FDA 483 


Provided a response to the Form FDA 483 issued on Dec. 21, 
2004 to both the Philadelphia District Office and the Pulmonary 
Division. 


1/7/2005 


DSCO Facsimile 


Provided copies of the cover letters provided to both the 
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Philadelphia District Office and the Pulmonary Division in 
response to the Form FDA 483 issued on Dec. 21, 2004. 


1/7/2005 


FDA Letter 

Establishment Inspection Report 


Provided a copy of the establishment inspection report for the 
inspection conducted at UCSD from November 1 - November 2, 
2004. 


1/10/2005 


General Correspondence 
Response to FDA Request for 
Additional Information 
DSCO Facsimile 


Discovery's response to the agency's Jan. 6, 2005 facsimile and 
Jan. 10, 2005 telephone conversation regarding the differences 
of abnormal findings in protocols KL4-IRDS-02 and KL4- 
IRDS-06; additionally, whether or not ultrasounds were used. 
Also provided a copy of the submission via facsimile, (copy of 
the agency's Jan. 6, 2005 facsimile included). 


1/12/2005 


General Correspondence 
Response to Form FDA 483 


Provided a response to the Form FDA 483 issued on Dec. 9, 
2004 to both the Philadelphia District Office and the Pulmonary 
Division. 


1/12/2005 


DSCO Facsimile 


Resent Discovery Jan. 10, 2005 fax which included Discovery's 
response to the comments received from the agency on Jan. 6, 
2005 regarding the differences of abnormal findings in protocols 
KL4-IRDS-02 and KL4-IRDS-06; additionally, whether or not 
ultrasounds were used. 


1/13/2005 


FDA Letter 

General Correspondence 


Acknowledgement of receipt of Discovery's January 12, 2005 
submission to the Philadelphia District Office regarding DSCO 
responses to the FDA Form 483 


1/14/2005 


FDA Facsimile 
FDA Meeting Minutes 


FDA Meeting Minutes from January 10, 2005 Teleconference. 


1/31/2005 


General Correspondence 
Response to FDA 483 
Laureate Letter 


Provided a response to the Form 483 issued on January 21, 2005 
to the Parsippany, NJ Field Office. 


1/31/2005 


General Correspondence 
Response to Form FDA 483 
DSCO Facsimile 


Provided a copy of response to the Form 483 issued on January 
21, 2005 to the Pulmonary Division. Additionally, provided a 
copy of cover letters along with attachments 1 and 2 via 
facsimile. 


2/3/2005 


FDA Letter 

Establishment Inspection Report 


Provided a copy of the establishment inspection report for the 
inspections conducted August 10 - 16, and December 20-21, 
2004 at Discovery's Doylestown facility. 


2/11/2005 


General Correspondence 


Response to FDA meeting minutes from January 1 0, 2005 
teleconference. 


2/11/2005 


FDA Facsimile 


Provided approvable letter for NDA 21-746 which includes 
deficiencies noted during the review process. 


2/11/2005 


FDA Letter 


Provided approvable letter for NDA 21-746 which includes 
deficiencies noted during the review process. 


2/17/2005 


General Correspondence 


Notification of intent to file an amendment to NDA 21-746 in 
response to the February 1 1 , 2005 approvable letter. 


2/17/2005 


DSCO Facsimile 


Notification of intent to file an amendment to NDA 21-746 in 
response to the February 1 1 , 2005 approvable letter. 


3/18/2005 


General Correspondence 
FDA Facsimile 


Request for clarification to the approvable letter dated February 
11, 2005 from the agency. Cover letter also sent via facsimile. 


3/20/2005 


General Correspondence 
FDA Letter 


Comments from the FDA regarding the SOP Manual for the 
KL4-IRDS-06 Adjudication Committee (Nov. 19, 2003) and 
request for corrections. 


3/31/2005 


General Correspondence 


Update to manufacturing activities. 


4/1/2005 


General Correspondence 


Provided Discovery's clarification and proposal to the Agency's 
February 11, 2005 approvable letter regarding the CMC section 
of NDA 21-746. 


4/2/2005 


DSCO Facsimile 


Provided a copy of the cover letter and Discovery's clarification 
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and proposal to the Agency's February 11, 2005 approvable 
letter regarding the CMC section of NDA 21-746. 


4/8/2005 


General Correspondence 
DSCO Facsimile 
DSCO E-mail 


Request for the division's acceptance of proposed submission of 
clinical information for the safety update. Cover letter sent via 
e-mail and facsimile. 


5/1 1/2005 


FDA Letter 


FDA's response to submission dated 04/08/2005- submission of 
clinical information for safety update 


6/8/2005 


General Correspondence 
DSCO Facsimile 


Request for a teleconference to discuss April 1, 2005 CMC 
points of clarification document sent via courier and fax. 


6/17/2005 


General Correspondence 
FDA Letter 


Notification of date and time of CMC points of clarification 
teleconference: July 29, 2005 (1 1:00 AM - 12:00 PM), a 
tentative list of attendees. 12 copies of meeting package 
requested. 


7/6/2005 


General Correspondence 


Provided copies of the July 29, 2005 Meeting Package regarding 
the CMC section of NDA 21-746. 


7/13/2005 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided a copy of response to the remaining items noted on the 
Form 483 dated January 21, 2005. 


7/27/2005 


General Correspondence 
DSCO Facsimile 


Discovery's request to cancel the July 29, 2005 teleconference 
to discuss the CMC section of NDA 21-746 sent via FedEx and 
fax. 


7/29/2005 


PDUFA Response 


Provided the North Brunswick Field Office with a copy of 

t 7 1 11 O 1 C "7 

Volumes 1, 153-157. 


7/29/2005 


PDUFA Response 


Provided a response to the February 11, 2005 PDUFA letter 
(157 Volumes) to the Pulmonary Division. Copy of cover letters 
sent to C. Yu via facsimile. 


8/16/2005 


FDA Facsimile 


FDA Comments regarding Discovery's July 29, 2005 PDUFA 
response. 


10/5/2005 


General Correspondence 
DSCO Facsimile 


Provided the complete PDUFA response in response the 
approvable letter dated February 11, 2005 and the August 16, 
2005 facsimile to the Agency and the field office. 


10/20/2005 


FDA Facsimile 
FDA Letter 


At % i r* A t y^x , i m <~\ f\r\ r nT\TTT a 

Acknowledgment of the October 5, 2005 PDUFA response, 
which is considered a class 2 response to the February 1 1 , 2005 
approvable letter. The user fee goal date is April 6, 2006. 


10/24/2005 


General Correspondence 


DSCO response to the FDA request for additional copies of 
10/05/05 Resubmission- Complete Response to NDA Approval 
Letter-dated 02/1 1/05 and 08/16/05 FDA Fax. 


11/2/2005 


General Correspondence 


DSCO response to the FDA request for additional information. 


11/22/2005 


FDA Facsimile 


Request for annotated amended clinical study reports for KL4- 
IRDS-02 and KL4-IRDS-06 as well as the ISE, or written 
guides specifying the changes in the clinical study reports and 
ISE submitted in the PDUFA response. 


11/23/2005 


General Correspondence 
DSCO Facsimile 


Provided a type C meeting request to gain agreement with the 
Agency regarding the appropriateness of data submitted in 
Discovery's October 5, 2005 PDUFA response in relation to 
drug product impurity qualification and analytical methodology 
and confirm there is no additional issues pending with the NDA. 


12/2/2005 


FDA Facsimile 

L," 1 \ A T a ff A . 

rUA Letter 


Notification that our November 23, 2005 meeting request would 
not oe consiuereu prouucuve ai mis iime. ^electronic version- 
date received 12/03/2005 and fax version- date received 
12/02/2005). 


12/9/2005 


DSCO Facsimile 
General Correspondence 
Response to FDA Request for 


Provided requested clinical information from the FDA's 
November 23, 2005 fax regarding the KL4-IRDS-02 and KL4- 
IRDS-06 clinical study reports and the SURFAXIN Integrated 
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Additional Information 


Summary of Efficacy. (3 Volumes) 


1/4/2006 


DSCO Facsimile 
General Correspondence 
Response to FDA Request for 
Additional Information 


Provided notification of transfer of ownership of manufacturing 
facility. 


1/20/2006 


DSCO Facsimile 
General Correspondence 


Provided additional information regarding the transfer of 
ownership of the SURFAXIN manufacturing facility . 


1/20/2006 


DSCO Letter 

General Correspondence 


Provided additional information regarding the transfer of 
ownership of the SURFAXIN manufacturing facility. 


2/7/2006 


DSCO Letter 

General Correspondence 


Provided "Coming Soon" promotional pieces (advertisement 
and CD-ROM) for SURFAXIN to DDMAC and the Pulmonary 
Division. 


3/2/2006 


DSCO Letter 

General Correspondence 


Provided updated draft vial and carton labels for SURFAXIN in 
response to the February 1 1, 2005 approvable letter. 


3/31/2006 


FDA Letter 

General Correspondence 


Provided approvable letter for NDA 21-746 which includes 
deficiencies noted during the second review process. 


3/31/2006 


FDA Facsimile 
General Correspondence 


Provided approvable letter for NDA 21-746 which includes 
deficiencies noted during the second review process. 


4/6/2006 


DSCO Letter 

General Correspondence 


Notification of Intent to File an Amendment to the Approvable 
Letter Dated March 31, 2006. 


5/23/2006 


General Correspondence 
Response to Form FDA 483 


Provided a copy of the May 19th submission to the North 
Brunswick, NJ District Office to the Form FDA 483 issued on 
April 7, 2006 for Discovery, Totowa to the Division, (copy of 
Form 483 included). 


5/31/2006 


General Correspondence 
Response to Form FDA 483 


Provided a copy of the May 19th submission sent to the North 
Brunswick, NJ District Office in response to the Form FDA 483 
issued on April 7, 2006 for Discovery, Totowa to the Parsippany 
Office. 


9/1/2006 


FDA Letter 

Establishment Inspection Report 


Provided a copy of the Establishment Inspection Report (EIR) 
for the inspection conducted March 23, 2006 - April 7, 2006 at 
Discovery's Totowa facility. 


9/27/2006 


General Correspondence 
Meeting Request/Meeting 
Package 


Request for a Type C meeting with the FDA to discuss CMC 
deficiencies identified in the March 31, 2006 Approvable Letter. 
Submission also serves as meeting package. 


9/27/2006 


DSCO Facsimile 
Meeting Request/Meeting 
Package 


Provided a copy of the Type C meeting request/package for 
NDA 21-746 without attachments via facsimile. 


10/6/2006 


General Correspondence 


Provided the FDA with Desk Copies of Type C Meeting 
Request/Meeting Package. 


10/9/2006 


General Correspondence 


Provided the FDA with additional Desk Copies of Type C 
Meeting Request/Meeting Package. 


10/16/2006 


FDA Facsimile 


Confirmation of December 21, 2006 Type C Meeting at 3:00 
PM to discuss deficiencies noted in the FDA's March 3 1 , 2006 
letter. 


11/16/2006 


DSCO Facsimile 


Provided supplement to September 27, 2006 meeting package 
(excluding two appendices) via fax which includes information 
regarding the qualification of the SURFAXIN drug product and 
drug substance impurities. 


11/16/2006 


General Correspondence 
Supplement to September 27, 
2006 Meeting Package 


Provided supplement to September 27, 2006 meeting package 
which includes information regarding the qualification of the 
SURFAXIN drug product and drug substance impurities. 


11/27/2006 


DSCO Facsimile 
Supplement to September 27, 
2006 Meeting Package 


Provided second supplement to September 27, 2006 meeting 
package via fax regarding the in-vivo bioassay and the 
production of new process validation batches. 
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11/27/2006 


General Correspondence 
Supplement to September 27, 
2006 Meeting Package 


Provided second supplement to September 27, 2006 meeting 
package regarding the in-vivo bioassay and the production of 
new process validation batches. 


12/14/2006 


DSCO Facsimile 
General Correspondence 


Provided revised list of meeting attendees for the December 21, 
2006 meeting. 


12/20/2006 


FDA Facsimile 


Comments for December 2 1 , 2006 Meeting regarding questions 
contained in Discovery's submissions dated September 27, 
November 16 and November 27, 2006. 


1/8/2007 


General Correspondence 
Meeting Minutes 


Provided a copy of Discovery's meeting minutes from the 
December 21, 2006 Meeting. 


1/8/2007 


DSCO Facsimile 
Meeting Minutes 


Provided a copy of Discovery's meeting minutes from the 
December 21, 2006 Meeting via fax (Attachment not included 
in fax). 


1/18/2007 


FDA Facsimile 
Meeting Minutes 


Agency's meeting minutes from the December 21, 2006 
Meeting. 


9/10/2007 


General Correspondence 
Safety Updates 


Request for FDA Feedback on Discovery's Proposed Extent and 
Format of the Safety Update Report. 


10/22/2007 


FDA Letter 

FDA Request for Additional 
Information 


Agency's comments on Discovery's request sent 9/10/07 for the 
proposed extend and format of the requested safety update 
report (electronic version received 1 0/22/2007 and US mail 
version received 10/25/2007). 


10/31/2007 


Resubmission of NDA 
Application 


Provided Discovery's complete response to the Agency's March 
31, 2006 Approvable Letter (3 Sets of 16 volumes). 


11/2/2007 


Resubmission of NDA 
Application - Field Copy 


Provided North Brunswick Field Office with a copy of 
Discovery's October 3 1 , 2007 submission. 


11/12/2007 


Response to FDA Request for 
Additional Information 


Provided draft labeling for resubmission dated October 3 1 , 2007 
to the Electronic Document Room. 


11/15/2007 


FDA Facsimile 


FDA's acknowledgment of Discovery's October 31, 2007 
resubmission, which is considered a complete, class 2 response 
to the March 31, 2006 Approvable Letter. 


11/15/2007 


FDA Letter 


FDA's acknowledgment of Discovery's October 31, 2007 
resubmission, which is considered a complete, class 2 response 
to the March 31, 2006 Approvable Letter. US Mail-date 
received 11/28/2007. 


11/26/2007 


General Correspondence 


Provided additional desk copies of Discovery's resubmission 
dated October 31, 2007 (Module 1 & Response Items) to 
Regulatory Project Manager, at the FDA. 


1 1/29/2007 


FDA Request for Additional 
Information 


FDA request for additional CMC information to continue the 
review of Discovery's 10/31/07 submission (electronic version^ 
date received 1 1/29/2007 and US mail version- date received 
12/05/2007). 


11/30/2007 


General Correspondence 
Response to FDA Observations 
from Form FDA 483 Dated 
September 24, 2007 


Provided DSCO's response to the 483 dated 9/24/2007 to the 
Philadelphia District Office. Response includes 23 Exhibits. 


12/5/2007 


Response to FDA 483 Dated 
9/24/07 


Provided the Agency with a copy of the text portion of the 
submission package dated 1 1/30/07 to the FDA's Philadelphia 
District Office regarding the 483 dated 9/24/07. 


12/7/2007 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided a written response to Agency's 1 1/29/2007 information 
request letter regarding closure dates of Totowa and date 
available for inspection, dates for stability data, and format of 
stability data. 


12/10/2007 


General Correspondence 


Provided one additional desk copy of Discovery's resubmission 
dated 10/31/2007 (Module 1 & Response Items) to Regulatory 
Project Manager at the FDA. 
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12/20/2007 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided an update to Discovery's 12/7/2007 written response to 
the Agency's 1 1/29/2007 information request letter. 


12/21/2007 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided a written response to Agency's 1 1/29/2007 information 
request letter. 


1/4/2008 


General Correspondence 


Provided a copy of the draft labeling that was included in 
Discovery's 10/31/2007 in SPL format. 


1/4/2008 


General Correspondence 


Provided NJ District Field Office with a copy of Discovery's 
12/21/2007 submission to the Division regarding the Agency's 
1 1/29/2007 information request letter. 


1/8/2008 


General Correspondence (E-mail) 
Response to FDA Request for 
Additional Information 


Provided response to LA District Field Office's 1/8/08 request 
regarding testing facility. Information included: background 
information on SURFAXIN and all applicable sections from 
Discovery's 10/31/07 response which refer to testing. 


1/11/2008 


FDA Letter 

Request for Additional 

Information 


FDA Request for an updated list of all sites involved in the 
manufacturing and testing of the drug product and drug 
substances, including activities performed, and contact 
information. For sites no longer involved date of last 
involvement and whether or not the site should remain active as 
an alternate site. 


1/18/2008 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided a written response to the Agency's 1/1 1/2008 request. 
Items included: updated list of all sites currently involved in the 
manufacturing and testing of the drug product and drug 
substances and replacement pages for sections 3.2.S.2.1 and 
3.2.P.3.1 (Manufacturers) of Module 3 to reflect the updated list 
of manufacturing and testing sites. 


1/21/2008 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided response to Wilmington DE office 1/18/2008 request 
regarding testing facility. Provided information via e-mail. 
Information included: Sections 3.2.P.3.1, 3.2.P.2.5., 3.2.P.8.2, 
and 3.2.P.5.1 from October 31, 2007 complete response. 


1/25/2008 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided the NJ District Office with a copy of DSCO's 
1/18/2008 response to the Agency's 1/1 1/2008 information 
request letter. Items included: Updated list of all sites currently 
involved in the manufacturing and testing of the drug product 
and drug substances and replacement pages for sections 
3. 2. S. 2.1 and 3. 2. P. 3.1 (Manufacturers) of Module 3 to reflect 
the updated list of manufacturing and testing sites. 


2/29/2008 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided the Agency with stability data on Surfaxin new 
process validation lots. 


3/3/2008 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided the NJ District Office with a coy of DSCO's 2/29/08 
submission that included stability data on Surfaxin new process 
validation lots. 


4/7/2008 


General Correspondence 
Response to FDA Observations 
from Form FDA 483 Dated 
3/25/2008 


Provided the Parsippay, NJ District Office with Discovery's 
response to the Form FDA 483 Dated March 25, 2008. (Totowa 
SOPs provided as attachments). 


4/10/2008 


General Correspondence 
Response to FDA Observations 
from Form FDA 483 Dated 
3/25/2008 


Provided the Division with a copy of Discovery's 4/7/2008 
response to the Parsippay, NJ District Office regarding the Form 
FDA 483 Dated 3/25/2008. (Totowa SOPs provided as 
attachments). 


4/14/2008 


FDA Facsimile (Sent via Email) 


FDA Comments regarding DSCO's draft labeling submitted in 
DSCO's resubmission dated 10/31/2007. (Submitted to 
Electronic Document Room 1 1/12/2007). 
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4/21/2008 


General Correspondence 


DSCO Response to FDA Labeling Comments Dated 4/14/2008. 
Attachments include draft PL 


4/25/2008 


FDA Facsimile (Sent via Email) 


FDA Comments regarding DSCO's draft labeling (PI) submitted 
4/21/2008. 


4/29/2008 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided the Agency with DSCO's revised draft package insert 
dated 4/28/08 in response to the Agency's 4/25/08 fax. 


4/29/2008 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided the Agency with DSCO's revised draft vial and carton 
labels in response to the Agency's 4/14/08 comments. 


4/29/2008 


General Correspondence 
Response to FDA Request for 
Additional Information 


Provided the Agency with information regarding 
activities/responsibilities that were transferred from Laureate 
Princeton, NJ to Discovery. 


5/1/2008 


FDA Letter 


FDA's Approvable Letter (18 CMC Comments and 2 Draft 
Labeling Comments) (electronic version dated 5/1/2008, US 
mail date received 05/06/2008). 


5/5/2008 


General Correspondence 


Notification of Intent to File Amendment to the Approvable 
Letter Dated 5/1/2008. 


5/14/2008 


General Correspondence 


End of Review Meeting Request/Package- Regarding 
Approvable Letter Dated 5/1/2008. 


5/20/2008 


General Correspondence 


Desk Copies for June 18, 2008 End-of Review Meeting 


5/28/2008 


General Correspondence 


FDA confirmation of End- of-Review meeting scheduled for 
06/18/2008. 


6/3/2008 


General Correspondence 


Provided the Agency with 12 desk copies of June 3, 2008 
Meeting Submission (Supplement to the May 14, 2008 End of 
Review Meeting Package). 


6/3/2008 


General Correspondence 


Provided the Agency with 3 copies of Meeting Submission- 
Supplement to the May 14, 2008 End of Review Meeting 
Package. 


6/17/2008 


FDA Facsimile (Sent via Email) 


FDA comments regarding DSCO's questions submitted in the 
May 14, 2008 Meeting Package Submission 


7/14/2008 


FDA Meeting Minutes 


FDA Meeting Minutes from June 18, 2008 Teleconference 


10/17/2008 


Resubmission of NDA 
Application 


Provided Discovery's complete response to the Agency's May 1, 
2008 Approvable Letter (Total of 7 volumes). Response 
consisted of the following: Response Items (1 volumes), 
Module 1 (1 volume), Module 3 (2 volumes), and Method 
Validation Package (3 volumes). 


10/17/2008 


General Correspondence 


Stamped Received Cover Letters for Resubmission dated 
17October2008 from the Division, Division EDR (includes CD 
ROM) and NJ Field Office. 


11/7/2008 


FDA Letter 


FDA response to the 10/17/2008 resubmission. The response is 
considered a Class 2 response (electronic version). Letter 
received via US mail received 1 1/20/2008. 


11/25/2008 


General Correspondence 


Provided 4 additional copies of Resubmission dated 
10/17/2008- Response Items (1 Vol.), Mod 1 (Vol 1) and Mod 3 
(Vol 1 and 2). 


2/12/2009 


General Correspondence 


Tightening of Surfaxin Drug Product Acceptance Criteria 
(Revised Proposed Limits for Lipid-Related Impurities DG2 and 
DPPA) 


2/17/2009 


General Correspondence 


Field Copy of Minor Amendment sent on 02/12/2009 regarding; 
Tightening of Surfaxin Drug Product Acceptance Criteria. 


3/12/2009 


General Correspondence 


Response to March 4, 2009 Teleconference. 


3/13/2009 


Response to FDA Request for 
Additional Information 


1 Desk Copy of April 7,2008 submission to the NJ District 
Office 


4/17/2009 


FDA Complete Response Letter 


FDA Complete Response Letter. 
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Date 


Type of Submission 


Description of Submission 


4/24/2009 


General Correspondence 
End-of-Review Meeting 
Request/Package 


End-of-Review Meeting Request/Package to discuss FDA's 
comments regarding the in-vivo BAT and Discovery's reliance 
on literature from the April 1 7, 2009 Complete Response Letter. 


5/11/2009 


End-of-Review Meeting Request 
Grant Letter 


FDA's End-of-Review meeting request grant letter. 


5/19/2009 


General Correspondence 
Supplement to April 24, 2009 
End-of-Review Meeting 
Request/Package 


Supplement to April 24, 2009 End-of-Review Meeting 
Request/Package. 


5/21/2009 


General Correspondence 


Request to expunge March 27, 2009 letter. 


6/1/2009 


General Correspondence 


FDA Responses to Questions in Briefing Package (April 24, 
2009 original request and May 19, 2009 supplement) for June 2, 
2009 meeting. 


6/16/2009 


General Correspondence 
FDA Meeting Minutes 


FDA Meeting Minutes from June 2, 2009 Meeting (Received 
via US Mail on 6/23/2009) 


6/26/2009 


General Correspondence 


Proposed revisions to the FDA's meeting minutes dated June 16, 
2009 from the June 2, 2009 meeting. 


8/5/2009 


General Correspondence 

Type C Meeting Request/Briefing 

Package 


Meeting Request/Package to discuss the design of a limited 
clinical trial. 


9/2/2009 


General Correspondence 
FDA Meeting Grant Letter 


FDA Meeting Grant Letter in response to August 5, 2009 
meeting request. Type C Meeting Date September 29, 2009 
(Received via e-mail 9/2 and US Mail 9/9) 


9/2/2009 


General Correspondence 
Additional Copies of August 5, 
2009 Type C Meeting 
Request/Package 


Provided 3 additional copies of August 5, 2009 Type C Meeting 
Request/Package. 


9/11/2009 


General Correspondence 
Updated Discovery Meeting 
Attendee List 


Provided updated Discovery attendee list for September 29, 
2009 teleconference. 
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PTO/SB/80 (11-08) 
Approved for use through 11/30/2011. OMB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 



POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 



l hereby revoke all previous powers of attorney given in the application identified in the attached statement under 
37 CFR 3.73(b). . 



I hereby appoint: 

\S\ Practitioners associated with the Customer Number: 



OR 



37509 



| | Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used): 



Name 


Registration HI Name 
Number lllj 


Registration 
Number 

































cio tmur i icy^o; aycin^; iv ib^iwoih »pi» uMMwiwia^vM »»,v.v ...» — . . , 

any and alt patent applications assigned onjy. to the undersigned according to the USPTO assignment records or assignment documents 
attached to this form in accordance with 37 CFR 3.73(b). 



Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(b) to: 



0 The address associated with Customer Number 

OR 




Firm or 

Individual Name 



Address 



City 



State 



Zip 



Country 



Telephone 



Email 



Assignee Name and Address: 

Agent of Assignee: Discovery Laboratories, Inc., 2600 Kelly Road, Suite 100, Warrington, PA 18976-3622; 
Assignee: The Scripps Research Institute, 10550 North Torrey Pines Road, La Jolla, CA 92037 



A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/96 or equivalent) is required to be 
filed in each application in which this form is used. The statement under 37 CFR 3.73(b) may be completed by one of 
the practitioners appointed in this form if the appointed practitioner is authorized to act on behalf of the assignee, 
and must identify the application in which this Power of Attorney is to be filed. 



SIGNATURE of Assignee of Record 

is individual whose signature and title is supplied below is authorized to act on beh alf of the assignee 



^JThe individual whc 



Signature: 



Date 



Name 



David L. Lopez, Esq. 



Telephone 



Title 



Executive Vice President, General Counsel of Discovery Laboratories, Inc. 



This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The Information is required to obtain or retain a benefit by the public which ts to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes 
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer 
U S Patent and Trademark Office, U.S. Department of Commerce. P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 



If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Patentee; 


Charles G. COCHRANE, et al 


Docket No: 


SCR0395P 


Patent No.: 


5,260,273 


Group Art Unit: 


1811 


Issued: 


November 9, 1993 


Confirmation No.: 


2561 


For: 


PULMONARY SURFACTANT 
PROTEIN AND RELATED 
POLYPEPTIDE 


Examiner: 


Lester LEE 



COMBINED POWER OF ATTORNEY BY AGENT OF ASSIGNEE 
AND STATEMENTS UNDER 37 CFR SS 3.73(B) AND 3.71 

Discovery Laboratories, Inc. (hereinafter "Discovery"), a Delaware corporation, states that it is the Agent of 
the assignee of the entire right, title and interest in the above-captioned patent by virtue of an Appointment of Agency 
from the assignee, The Scripps Research Institute (hereinafter "Scripps"), attached hereto as Exhibit A. Pursuant to 
the Appointment of Agency, Discovery has authority to transact all business in the United States Patent and 
Trademark Office in connection with U.S. Patent No. 5,260,273, including subsmitting applications for patent term 
extension under 35 U.S.C. §156. 

Scripps is the assignee of the entire right, title and interest in the above-captioned patent by virtue of an 
assignment from the inventor(s) recorded in the United States Patent and Trademark Office at Reel 005808, Frame 
0191 on Nov. 9, 1993. 

Discovery hereby revokes all previous powers of attorney and appoints Ann M. Caviani Pease, Registration 
No. 42,067, and the Dechert LLP attorneys and agents associated with Customer Number 37509 as its attorneys 
with full power of substitution and revocation, to transact all business in the Patent and Trademark Office connected 
with the captioned patent, said appointment being to the exclusion of the inventors) and his/her attorney(s) in 
accordance with the provisions of 37 CFR § 3.71; provided that if any one of said attorneys or agents ceases to be 
affiliated with the law firm of Dechert LLP as partner, employee or of counsel, such attorney or agent's appointment 
as attorney and all powers derived therefrom shall terminate on the date such attorney or agent ceases being so 
affiliated. 

Please direct all correspondence address for the above-identified application to: 

Customer Number 37509 
Firm or Individual Name: 

Address: Dechert LLP. P.O. Box 390460. Mountain View. CA 94039-0460 

Telephone: 650-813-4800 



The undersigned, whose title is supplied below, is authorized to act on behalf of the Agent. 

Assignee Agent: Discovery Laboratories, Inc. 



Date: ^yj. I(p f Z°o? 



Signed: 
Print Name: 
Print Title: 




David L. Lopez, Esq 



Executive Vice President, General Counsel 



Serial No. 07/715,397 
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